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SECTION 1 


INTRODUCTION 


1-1 GENERAL 

Congratulations on your choice of the Z80 STARTER KIT! 
This kit has been designed to be the best value on the market 
for the hobbiest/experimenter/student who wants to learn about 
and work with microcomputers. Its expansion capabilities are 
limited only by your imagination with the on-board wire wrap 
area and the two optional S-100 bus connectors. Compatibility 
with S-100 provides you with a varied selection of modules 
from several manufacturers to accomplish your task whether it 
be learning, riuining Basic, or industrial control. Use of 
this expansion capability is entirely optional, as the Z80 
STARTER KIT enclosed is a fully functional microcomputer with 
debug Monitor (ZBUG) by the addition of a 5 volt power supply. 

The choice of the Z80 Microprocessor as the "brains" of 
this kit was no accident. The Z80 is the most powerful 8-bit 
machine available on the market, as its instruction set capa¬ 
bility and throughput exceeds that of any other 8-bit machine 
available. Its vast instruction set of 158 instruction types 
and clear, easy-to-learn mnemonics make it an ideal processor 
on which to learn assembly language programming. The 8080A 
instruction set is a subset of the Z80's, so that programs 
written for the 8080A will run on the Z80 allowing you access 
to many programs written for the 8080A and documented in the 
trade and personal computing magazines. The straightforward 



hardware architecture (no multiplexing) of the Z80 make it 
ideal for the experimenter who wants to connect other periph¬ 
erals or custom circuitry onto the bus. The Z80's indexing 
capability, l6-bit Op Codes, and l6-bit Arithmetic operations 
provide features normally found only in a 16-bit minicomputer. 

Two forms of permanent storage for your programs have 
been provided in the Z80 STARTER KIT. The first is a Kansas 
City Standard audio cassette interface that can be used with 
inexpensive home audio recorders. Programs can be transferred 
from RAM to cassette tape using this feature, providing an 
inexpensive method of saving and reloading your programs. 
Second, on-line Non-Volatile memory has been provided in the 
form of two EPROM sockets on the Z80-CPU bus and an EPROM 
Programmer for 2758/2716 5 volt only EPROMs. With this facil¬ 
ity, user programs can be placed in EPROM and on the bus for 
immediate access by the Z80-CPU. 

1-2 USES FOR THE Z80 STARTER KIT 

The Z80 STARTER KIT was designed with five major types 
of user'in mind. These are the computer hobbiest, electronics 
experimenter, amateur radio operator, instructor/student, and 
industrial OEM evaluation/control. 

The computer hobbiest may have experience with other 
microcomputers or minicomputers, but needs a low-cost method 
to get "hands on" experience with the Z80. The diagnostic 
capability of the Z80 STARTER KIT and its mass storage facil¬ 
ities provide the user with the capability to meet this goal. 



The expansion capabilities make it possible to add memory and 
a CRT Interface in order to turn the KIT into a BASIC terminal 
for high level language experience. 

The electronics experimenter is probably familiar with 
TTL integrated circuits and is looking for a low-cost method 
to "get into microcomputing”. The wire wrap area with the 
Z80-CPU signals brought to wire wrap pins is intended for 
those who want to connect additional circuitry onto the Z80 
bus for experimentation. With the on-board keyboard and dis¬ 
play, no computer peripherals such as Teletypes are required 
to communicate with and to control the Z80-CPU. The experi¬ 
menter can easily learn how to substitute Z80 instructions 
for gates, flip-flops, adders, and shift registers. 

The amateur radio operator may be looking for methods to 
Integrate computers into his "shack" in order to more fully 
automate his station. Areas the power of the Z80 could be 
used is in automatic keying - the key could be connected to 
the Z80-PI0 and the Z80 Microcomputer programmed to make pre¬ 
cise "dits" and "dahs". A Morse code to ASCII conversion pro¬ 
gram could be written for the Z80 STARTER KIT to allow the 
operator to type on an ASCII keyboard and view a CRT Display 
while communicating in Morse code. 

An instructor of, or a student in a course in microcom¬ 
puters, can use the Z80 STARTER KIT to provide a low-cost 
method to provide lab experience with a microcomputer. Each 
student could have his own cassette of the program being de¬ 
veloped and would load it into the Z80 STARTER KIT(s) during 



the lah session in order to debug it. Timeshare could be used 
as a supplement to provide experience in Assembly Language 
Programming, but "hands on" experience at the hardware level 
is needed to gain a working knowledge of microcomputers. The 
timeshare charges from one class would be sufficient to equip 
an entire lab with Z80 STARTER KITS! 

The engineer in industry can use the Z80 STARTER KIT as 
an evaluation tool in order to determine if microcomputers, 
or the Z80 in particular, can solve the problem. Short pro¬ 
grams or benchmarks can be written and debugged using the di¬ 
agnostic features of the ZBUG Monitor (Single Step, Break¬ 
points , etc.). The Restart to EPROM feature of the KIT would 
allow its use as a dedicated computer in a test fixture or 
process control system. Whenever power was applied, the KIT 
would begin to run the Control Program in EPROM. The integral 
Keyboard/Display and the ZBUG Monitor would also be available 
should debugging be required in the final installation. 

1-3 Z80 OVERVIEW 

The Z80 component set is a third generation design based 
on the Intel 8080A. The Z80 has at its base the entire 8080A 
instruction set with an additional 80 instruction types added 
(158 total). The Z80-CPU hardware configuration with no mul¬ 
tiplexed signals and a simple to generate TTL compatible sin¬ 
gle phase clock is straightforward and easy to understand. 
Enhanced features such as Relative Addressing, two l6-bit In¬ 
dex Registers, bit addressing, full Rotates and Shifts, 22 CPU 



Registers, l6-'bit Arithmetic capability, Block operations, 
dynamic memory refresh, and l6-bit Op Codes make the Z80 a 
more flexible and more powerful Microcomputer than any other 
8-bit machine available including: 8 O 8 OA/ 8 O 85 , 6502 , or the 
6800 / 6802 . It is this computing power that has made the Z80 
STARTER KIT possible. 

Included in the Z80 STARTER KIT is the MOSTEK Z 80 Micro- 
Reference Manual. This is a summary of the Z80 Instruction 
Set and will be used in the following discussion. Further 
information on the Z80 can be found in Section 1-4. The cover 
shows the Z80-CPU registers as viewed by the programmer. The 
main register set is exactly the same as those in an 8 O 8 OA/ 
8085 and are used by the 808 OA compatible instructions. The 
alternate register set is an exact duplicate of the main set 
and is a unique feature to the Z80. These registers can be 
used to handle additional variables/flags, or can be used to 
preserve the status of the Z 8 O-CPU during an interrupt or sub¬ 
routine. The Special Purpose Registers contain the two l6-bit 
Index Registers, the I register used to provide the fast Z80 
Mode 2 interrupts, the R register used in dynamic memory re¬ 
fresh, the Stack Pointer, and the Program Counter. 

Page 1 is a summary of the Z80 Flag (F) Register and how 
instruction types affect it. Pages 2 and 3 are a summary of 
the 8-bit load operations. Those blocks shaded are the in¬ 
struction Op Codes compatible with the 808 OA. Unshaded blocks 
are the new Z80 instructions. The new instructions deal with 
Indexed loads, as the 8 O 8 OA has a rather complete 8-bit load 



group. Page 3 details each instruction—additional informa¬ 
tion is provided in the Z80 Programming Manual. The l6-bit 
loads on pages 4 and 5 show the addition of the load and store 
of the two Index Registers. BC and DE have additional pointer 
capability, as they can be loaded directly from memory without 
having to go through HL. The Exchange group shows the Z80 
Block Operations which are complete subroutines implemented 
in a single Z80 instruction. The Exchange instructions allow 
the programmer access to the Alternate Registers. Pages 8 
and 9 contain the 8-bit arithmetic instructions, most of which 
are compatible with the 8080A. The indexed operations show up 
here as new instructions. Pages 10 and 11 contain some mis¬ 
cellaneous instructions. New instructions include the 2's 
complement (negate) and interrupt mode selection. Mode zero 
emulates an 8080A, while Mode 2 is used by Z80 Peripherals 
such as the Z80-PI0 and Z80-CTC included in this kit. 

The 16-bit arithmetic instructions allow additions with 
the index registers for pointer address modifications. Two 
new instructions (ADC and SBC) use the HL register pair as a 
l6-bit accumulator providing l6-bit arithmetic capability 
normally found only in minicomputers. Pages 14 and 15 detail 
all of the new Rotates and Shifts added to the 8080A subset. 
Note that these instructions can also operate on memory with 
the HL, IX, and lY registers as pointers much like the 6800. 
The RLD and RRD instructions allow the packing and unpacking 
of BCD digits from memory to the accumulator. The Bit Manip¬ 
ulation Group allows the programmer to address any one bit in 
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memory or the CPU registers. Individual bits can be tested, 
reset, and set. On pages 18 and I9 the Relative Jump addi¬ 
tions, which allow two byte jimips rather than the 8O8OA three 
byte jumps are described. The hexadecimal arithmetic capa¬ 
bility of the ZBUG Monitor make Relative Jump offsets easy to 
calculate. The Call and Return group is the same with the ad¬ 
dition of two new Return instructions (RETI and RETN). RETI 
is decoded by the Z80 Peripherals to signal the end of an In¬ 
terrupt Service Routine and RETN is used to exit Non-Maskable 
Interrupts. Several new instructions have been added to the 
Input and Output group on pages 22 and 23. These new instruc¬ 
tions allow the use of the C register as a pointer to the port, 
and data can be transferred from all 8-bit CPU registers to 
the l/O Port. The Block l/O instructions also use C as the 
port pointer with HL used as the memory buffer pointer. Page 

24 is a summary of the Z80-CPU Interrupt Structure which will 
be useful when programming an interrupt driven system. Pages 

25 and 26 are programming summaries for the Z80-PI0 and CTC. 

1-4 ADDITIONAL INFORMATION 

Additional information on the Z80 hardware and software 
is available from your local dealer or S.D. Sales. References 
are given below in two categories: 

General information on Microcomputers 

1) An Introduction to Microcomputers . Volume 0- 

The Beginner's Book, Osborne and Associates. 



If you know nothing about computers, then this 
is the book for you. It introduces computer 
logic and terminology in language a beginner 
can understand. Computer software, hardware, 
and component parts are described, and simple 
explanations are given for how they work. The 
text is supplemented with creative illustrations 
and numerous photographs. Volume 0 prepares the 
novice for Volimie 1. (300 pages) 

2) An Introduction to Microcomputers . Volume 1- 
Basic Concepts, Osborne and Associates. 

This best selling text describes hardware and 
programming concepts common to all microproces¬ 
sors . These concepts are explained clearly and 
thoroughly, beginning at an elementary level. 
(350 pages) 

More information on the Z80 

1) Z80-CPU Technical Manual . MOSTEK/Zilog. 

2) Z80-CTC Technical Manual . MOSTEK/Zilog. 

3) Z80-PI0 Technical Manual . MOSTEK/Zilog. 

These manuals completely describe the three 
Z80 chips that form the heart of the Z80 STAR¬ 
TER KIT. 
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4) Z80 Programming Manual . MOSTEK/Zilog. 


A complete description of how every Z80 instruc¬ 
tion operates—the absolute reference when pro¬ 
gramming the Z80. 

5) Z80 Programming for Logic Design , Osborne and 

Associates. 

Describes programming/logic design tradeoffs. 
Detailed examples to illustrate effective usage 
of microprocessors in traditional digital appli¬ 
cations . 
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CONSTRUCTION 

2-1 INTRODUCTION 

The Z80 STARTER KIT is intended for those people who have 
had some prior experience with kit building and digital elec¬ 
tronics. If you do not fall into this catagory, it is highly 
recommended that you find an experienced person to help you in 
assembly and check out of the board. Appendix I shows the 
parts list for the Z80 STARTER KIT. 

2-2 ASSEMBLY PROCEDURE - Check ( ) when done. 

( ) 1. Install the nylon legs and metal screws in the holes 

spread around the board. Use Figure 2-1 to locate 
holes for the nylon legs. Do not overtighten the 
screws (finger tight is OK) or be concerned if the 
metal screws touch a PC etch run - this is normal. 

( ) 2. Install the IC sockets in their proper locations as 

follows; (Pin 1 alignment is shown with a ".") 

( ) a. Three 8-pin sockets at U4, U5» and U6. 

( ) b. Twelve l4-pin sockets at U?, Ul4, U36, U37, U39. 

U40, U4l, U42, U43, U44, U45, and U46. 

( ) c. Eleven l6-pin sockets at U15» U24, U25» U26, U27» 
U28, U29, U30, U31, U35i and u47. 

( ) d. Four 20-pin sockets at Ull, U12, U13» and U48. 
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( ) e. Three 24-pin sockets at U32, U33» and U34. 

( ) f. One 28-pin socket at UlO. 

( ) g. Two 40-pin sockets at U8 and U9. 

( ) h. Three 18-pin sockets at Ul, U2, and U3. 

( ) 3- Install the resistors as follows; 

( ) a. R3, R6, R9, R12, R15, R18, R21 - 68 Ohm, ^W, 5% 
(Blue, Grey, Black) 

( ) h. R22, R46 - 330 Ohm, JW, (Orange, Orange, 

Brown) 

( ) c. R23, R27, R28, R33, R43, R45, R48 - IK Ohm, iW, 
(Brown, Black, Red) 

( ) d. R2, R5, R8, Rll, Rl4, Rl?, R20 - 4.7K Ohm, iW, 

% (Yellow, Violet, Red) 

( ) e. Rl, r 4, R7, RIO, R13, Rl6, R19, R25, R30, R34, 

R35, R36, R37, R38, R39, R4o, r41, r42, r 47, R50, 
R51, R52, R53, -^54, R55, R56, R57, R58, R59 - 
lOK Ohm, iW, 5% (Brown, Black, Orange) 

( ) f. R26, R31, R49 - lOOK Ohm, iW, 5% (Brown, Black, 
Yellow) 

( ) g. R24 - 220K Ohm, JW, 5% (Red, Red, Yellow) 

( ) h.^ R29, R32 - 470K Ohm, ^W, S<fo (Yellow, Violet, 
Yellow) 

( ) i. R44 - 47K Ohm, ^W, 5?^ (Yellow, Violet, Orange) 
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( ) 4. Install diodes CRl and CR2 with the banded ends as 

shown on the PC board. 


5 

^ • 

Install the capacitors 

as follows 

• 

• 

( 

) 

a. 

Cl - 


lOuF Tantalum 
(note polarity) 

( 

) 

b. 

C21 - 


lOpF Mica 2% 

( 

) 

c. 

1 

o 

o 


620pF Mica 2% 

( 

) 

d. 

o 

ON 

1 


.0047uF Ceramic 20?5 

( 

) 

e. 

C22 - 


.OluF Ceramic 20fo 

( 

) 

f. 

C23 - 


.047uF Ceramic 20% 

( 

) 

g. 

C2, C3, C6, C7, C8, 

C9, 





CIO, Cll, C12, C13, 

C14, 





C15, C18, C19, C24, 

C25, 





C26, C27, C28 - 


. 1 Ceramic 20%> 

( 

) 

h. 

C20 - 


luF Tantalum 20^ 


(note polarity) 

( ) 6. Install the three display modules at Ul, U2, and U3. 

Make sure that the decimal point on the display is 
oriented away from the edge of the PC board. 
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( ) 7 . 


( ) 8 . 


( ) 9. 

( ) 10 . 


( ) 11 . 


Install the LED at DSl observing the cathode orien¬ 
tation (the flat portion of the LED housing is the 
cathode). 


Install transistors Ql, Q2, Q3, Q4, Q5, Q5i and Q7 
observing the proper orientation marked on the pc 
board. 


v\ou«. fft'TTef'N 



^ o 
0 o 
C O 


tVP€ ^2. 
/6|^G Pllvl 

( ol-^ 6 P » 
\fife-C PifJ 


Install the Crystal at location Yl. 


Install the two audio jacks J1 and J2 in i in. holes. 
On J2 connect the TIP to the pad with "A" next to it. 
Connect the SLV terminal to the "G" pad as shown. 

On J1 connect the TIP to the pad with "E" next to 
it and the SLV terminal to the "G" pad. 



^U0'^O iNcJA MNtW 


Install the Push Button Switch at SI. 
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( ) 12. Install the two Toggle Switches at S2 and S3. 

( ) 13. Install a switch bank at locations S4-S27 and lock 

down with the plastic nuts provided. Make sure that 
the switch bank is securely mounted against the pc 
board before soldering it in. Make sure that the 
switch leads are coming straight out of the switch 
body for easier assembly. 

( ) 14. Moimt the keytops using the layout given in the fol¬ 
lowing sketch; 


PROM 

PROG 

CASS 

LOAD 

CASS 

DUMP 

BREAK 

POINT 


MEM 

EXAM 

PORT 

EXAM 

REG 

EXAM 

REG' 

EXAM 


7 

8 

9 

A 

NEXT 

4 

5 

6 

B 

MON 

1 

2 

3 

C 

SINGLE 

STEP 

0 

F 

E 

D 

EXEC 
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2-3 VOLTAGE CHECK 

( ) 1. Connect a +5vi’5?^ power supply capable of supplying 

at least 1 Ampere to the designated points on the 
left hand side of the board. 


( ) 2 . 


( ) 3. 


( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

( ) 
( ) 
( ) 
( ) 


Measure the power at socket U35—pin 16 should be 
+5v with pin 8 being ground. Do not proceed past 
this point until this voltage reading is correct. 
Remove the power from the board. 


Install the IC's in their sockets observing pin 1 
designation (small solder spot on PC board). 


a. 

U4, 

U5, U6 

75452 

b. 

U7 


339 

c . 

U9 


MK3880 Z80-CPU 

d. 

UlO 


MK3882 Z80-CTC 

e . 

U8 


MK3881 Z80-PI0 

f. 

Ull, 

U12 

74LS273 

g. 

U13, 

U48 

74LS244 

h. 

U14 


14013 

1 . 

U15 


14538 

j- 

U24, 

U25, U26, U27, U28, 



U29, 

U30, U31 

21L02 

k. 

U32 


8316/2316 ZBUG ROM 

1. 

U35, 

U47 

74LS138 

m. 

U36 


74LS08 

n. 

U37, 

U44 

74lS04 
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0 . 

U39. U40, U46 

74LS32 

p- 

U4l, u42 

74LS74 


U45 

74LS02 

r. 

U43 

74o4 


( ) 4. Double check all IC's for proper orientation and lo¬ 

cation. 

( ) 5- Make sure S3 is in the MONITOR RST position. Apply 

power to the board {5yt5fo) and depress the Reset 
switch (SI). A " should appear on the display in¬ 
dicating the kit is alive and well. If this is the 
case, read Section 3 concerning the ZBUG Monitor 
commands. 


( ) 6. If the prompt " does not come up, remove the power 

and carefully inspect the underside of the board for 
cold solder joints, unsoldered joints, and solder 
shorts. Experience has found these problems to be 
the most likely cause of kit malfunction. 

( ) 7. If the kit still fails to operate and you do not have 

the equipment available to diagnose the problem con¬ 
tact your dealer or S.D. Systems for further instruc¬ 
tions . 
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SECTION 3 

ZBUG MONITOR DESCRIPTION 


3-1 INTRODUCTION 

The ZBUG Monitor program is a 20^8 byte program written 
for the Z80 which allows the user to enter and debug machine 
level Z80 programs. This program is supplied in a mask pro¬ 
grammed Read Only Memory (ROM) in the Z80 STARTER KIT. The 
ZBUG Monitor uses a Hexadecimal keyboard for data entry and 
a six digit Hexadecimal display for data readout. Also in¬ 
cluded in ZBUG are Load and Dimip programs which allow inex¬ 
pensive audio cassette recorders to be used for storage of 
programs. An EPROM Programmer for 2716/2758 EPROMs is includ¬ 
ed so that user's programs can be placed in these non-volatile 
memory devices for on-line use at any time. Advanced diag¬ 
nostic capability such as multiple Breakpoints, Instruction 
Single Step, and Z80-CPU Register display/modification pro¬ 
vides the user with diagnostic capability normally found only 
in expensive development equipment. The ZBUG Monitor provides 
the user with a Hexadecimal arithmetic capability which makes 
the Z80's relative addressing mode easy to use. In summary, 
the ZBUG Monitor provides the user of the Z80 STARTER KIT with 
complete control over the execution and debug of the program 
being developed and provides for non-volatile data or program 
storage in either EPROM or cassette tape. The use of ZBUG is 
described in the following paragraphs. 
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3-2 RESET PUSH BUTTON 

The RESET push button near the top center of the Z80 
STARTER KIT forces the Z80-CPU to reset and begin program 
execution at address OOOOH. The ZBUG Monitor is located in 
the lower 2K bytes of the address space so that a RESET of 
the Z80-CPU will restart to the ZBUG Monitor. The ZBUG Mon¬ 
itor initializes the user's Stack Pointer to 23C0H, initial¬ 
izes RAM variables, and if switch S3 is set to the MONITOR 
RESTART position the ZBUG Monitor places the prompt symbol 
" on the left hand display- and begins scanning the keyboard 
for an entry. If switch S3 is in the PROMl RESTART position, 
the ZBUG Monitor automatically vectors the program execution 
after reset to PROMl at address 0800H, providing a means to 
do a power-up restart to a user's program in PROMl. This fea¬ 
ture can be useful if the Z80 STARTER KIT is being used in a 
dedicated control application and it is desired to always re¬ 
start to the control program in PROMl. Interrupts are dis¬ 
abled in the Z80-CPU and a Mode 0 interrupt is selected upon 
reset. Active interrupts in Mode 2 will normally be selected 
by instructions in a user's program. 

3-3 MONITOR 

The purpose of the MONitor key is to suspend program 
execution and to return control to that portion of ZBUG that 
scans the keys for a new input or command. While RESET will 
also return control to ZBUG, the MON key preserves the status 
of the Z80-CPU registers and ZBUG RAM variables. The MON 
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key is used in one of two basic ways: first it is used to 
cancel or terminate a previous command or data entry. Depres¬ 
sing of the MON key will terminate a partial or complete data 
entry or will allow one to exit a command mode such as Port 
Examine or Memory Examine. Second, the MON key has been de¬ 
signed to produce a Non-Maskable Interrupt to the Z80-CPU when 
ever it is depressed while the Z80-CPU is executing a user’s 
program. This feature is very useful in trouble shooting? 
e.g. if the processor has executed a Halt instruction or has 
gone "out into the weeds" due to a faulty program, the MON key 
allows the user to return to ZBUG while saving the Z80-CPU reg 
isters so that it can be determined where the Z80-CPU was exe¬ 
cuting at the time the MON key was depressed. Whenever the 
MON key is depressed the Prompt symbol "—" will be displayed 
on the left hand display. Make sure this prompt symbol is dis 
played before a new mode of operation is attempted. 


3-4 MEMORY EXAMINE 

The MEM EXAM key is used to examine and change memory 
locations. The first step in using the MEM EXAM key is to 
enter four Hex digits (0 through F) representing the memory 
address desired. Enter the address high digit first and it 
will be registered on the address displays as it is entered. 
When all four address digits have been entered, press the MEM 
EXAM key and the data in that memory location will appear on 
the data displays. If the MEM EXAM key is depressed before 
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four hex digits have been entered, no data will be displayed 
and ZBUG will wait for the remaining address digit(s). De¬ 
pressing the NEXT key will cause the memory address to incre¬ 
ment by one and the data display will update corresponding to 
the new address. At any time there are six digits showing 
(four address, two data) new data can be entered into that mem¬ 
ory address by simply entering two more hex digits. The data 
display will not update until both digits have been entered 
because ZBUG first writes data into the memory, then reads 
it back to the data display. This is done in order to display 
to the user the actual data taken by memory so that attempts 
to change ROM or non-existant memory will be noticed by the 
user. Continual depressing of the MEM EXAM key will re-read 
and re-display the contents of the address displayed. 

3-5 PORT EXAMINE 

The PORT EXAM key is used to examine and change port lo¬ 
cations. The first step in using the PORT EXAM key is to enter 
two hex digits (there are 256 port addresses in the Z80 archi¬ 
tecture) representing the port address desired. Enter the 
address high digit first and it will be registered on the ad¬ 
dress displays as it is entered. When both address digits 
have been entered, press the PORT EXAM key and the data at 
that port location will appear on the data displays. If the 
PORT EXAM key is depressed before two address digits have been 
entered, no data will be displayed and ZBUG will wait for the 
remaining address digit. Depressing the NEXT key will cause 
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the port address to increment by one and the data display will 
update corresponding to the new address. Any time there are 
four digits showing (two address, two data), new data can be 
entered into that port address by simply entering two more 
hex digits. Depressing the NEXT key will cause the port ad¬ 
dress to increment by one and the data display will update 
corresponding to the new address. Continual depressing of 
the PORT EXAM key will re-read and re-display the contents 
of the port address displayed. This can be useful with the 
Z80-CTC because the down counter can be observed counting by 
using this technique. The Port Examine modd can be aborted 
at any time by depressing the MON key. 

3-6 REGISTER EXAMINE 

The following registers can be examined and changed by 
use of the REG EXAM key: A, B, C, D, E, F, H, L, I, IFF, PC, 
IX, and lY. The Stack Pointer can be examined with this key 
but it cannot be changed. Depress the data key corresponding 
to the register desired followed by the REG EXAM key. The 
display will show the register selected and its value. The 
values displayed come from the "User's Register Map" area of 
RAM and are unloaded from the Z80-CPU whenever a breakpoint 
is encoimtered, a single step is commanded, or the MON key is 
depressed. To change the value shown for a register simply 
enter two digits of new data (four digits for IX, lY, and PC). 
IFF is the state of the Interrupt Flip Flop Inside the Z80- 
CPU (a value of 00 means that interrupts are disabled and a 
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value of 04 means that interrupts are enabled). This mode of 
operation can be aborted at any time by depressing the MON 
key. Whenever an execution or a single step is commanded, 
the Z80-CPU registers will be initialized with the values from 
the "User's Register Map", allowing the user to modify regis¬ 
ters before execution begins. 

3-7 ALTERNATE REGISTER EXAMINE 

The following registers can be examined and changed by 
the use of the ALT REG EXAM key: A', B', C, D', E', F*, H', 
and L'. The prime mark is another designation for the alter¬ 
nate register set. Depress the data key corresponding to the 
register desired followed by the REG EXAM' key. The display 
will show the register selected and its value. The values 
displayed come from the "User's Register Map" area of RAM and 
are unloaded from the Z80-CPU whenever a breakpoint is encoun¬ 
tered, a single step is commanded, or the MON key is depressed, 
to change the value shown for a register simply enter two di¬ 
gits of new data. This mode of operation can be aborted at 
any time by depressing the MON key. Whenever an execution or 
a single step is commanded, the Z80-CPU registers will be ini¬ 
tialized with the values from the "User's Register Map" allow¬ 
ing the user to modify registers before execution begins. 


3-8 BREAKPOINTS 

The ZBUG Monitor has the capability to set up to five 
breakpoints in any user's program that is executing out of 
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RAM. The method of breakpointing is to exchange the user's 
Op Code with a RST8 (CFH) and to preserve the user's Op Code 
in a table of breakpoint addresses and Op Codes (BPTAB). When¬ 
ever a breakpoint is set it is entered into the table and then 
a RST8 inserted into the user's code just before execution of 
the user's code. Upon encountering a breakpoint, control is 
returned to ZBUG through the RST8 and all Z80-CPU registers 
are preserved in the "User's Register Map". All RST8 instruc¬ 
tions are removed and replaced by the user's Op Codes which 
have been saved in BPTAB. This is done so that whenever con¬ 
trol is transferred to ZBUG, all user code is intact and can 
be examined and modified by the MEM EXAM command. Breakpoints 
are set by entering the four digit address of the Op Code at 
which the breakpoint is desired, followed by the BREAKPOINT 
key. When setting a breakpoint at a two byte Op Code, the 
address of the first byte of the Op Code must be used as the 
breakpoint address. The display will show the address entered 
after the BREAKPOINT key is released to indicate that the 
breakpoint has been accapted. To enter another breakpoint 
press the MON key to get the prompt sign, followed by a new 
four digit address and then the BREAKPOINT key. Should an 
attempt be made to enter more than five breakpoints, ZBUG will 
notify the user by not displaying the address after the BREAK¬ 
POINT key is released and instead will display the prompt 
sign. The five breakpoints already entered are left intact. 

Breakpoints can be canceled at any time in one of three 
ways! First, if the breakpoint key is depressed before four 
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address digits have heen entered, all breakpoints will be can¬ 
celed or removed. Thus, when the prompt sign is being dis¬ 
played, depressing the BREAKPOINT key will clear all previous 
entrys. Second, use of the SINGLE STEP key will cancel or 
remove all existing breakpoints. Third, depressing the RESET 
push button will cancel or remove all breakpoints. Use of the 
MON key has no effect on breakpoints with the following excep¬ 
tion: The only way the ZBUG Monitor will restore the user's 
Op Codes is if it is entered through the RST8 instruction. 
Should the MON key be used to abort execution of the user's 
code (because the user's code has a HALT instruction, it is 
hiong in a loop, or just "out in the weeds") the RST8 break¬ 
point instructions will be left imbedded in the user's code. 

The addresses of the breakpoints can be determined by examin¬ 
ing the BPTAB table (23E4H) - the format of this table is first 
breakpoint address high byte, first address low byte, first Op 
Code, second address high byte, etc. The member of breakpoints 
currently active is contained in BFLG (23F^H). 

3-9 SINGLE STEP 

The SINGLE STEP command key provides the user with the 
capability to execute the program under development one in ¬ 
struction at a time - returning to the ZBUG Monitor after each 
instruction for examination of registers, memory, ports, etc. 
Single step can be used on programs in MM, ROM, or EPROM be¬ 
cause no modification of user's code is required. One channel 
of the Z80-CTC is used to produce a pulse on the Non-Maskable 
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interrupt input to the Z80-CPU at the beginning of the first 
instruction, thereby returning the Z80-CPU to the ZBUG Monitor, 
As with breakpoints, all Z80-CPU registers are preserved in 
the "User's Register Map" after the one instruction has been 
executed. 

The instruction that will be executed is the one pointed 
to by the PC in the "User's Register Map" and can be examined 
or changed by using the Register Examine Mode. Depressing 
the SINGLE STEP key will re-load all Z80-CPU registers from 
the "User's Register Map" and execute one instruction. The 
Z80-CPU will return to the ZBUG Monitor through 66H (NMI ad¬ 
dress) and ZBUG will save all Z80-CPU registers in the "User's 
Register Map" portion of memory. The address of the next in¬ 
struction to be executed is displayed in the Address displays 
and the current state of the Accimiulator is displayed in the 
Data displays. By repeatedly depressing the SINGLE STEP key, 
the user can step through the program imder development, view¬ 
ing the address of the next instruction to be executed (very 
useful for conditional Jumps and Calls) and the current con¬ 
tents of the Accumulator. Other registers can be examined or 
changed by depressing the MON key, followed by the appropriate 
Register Examine keys. Use of the SINGLE STEP key will cancel 
or remove any breakpoints inserted to date. 

3-10 EXECUTE 

The EXECute key allows the user to command the Z80-CPU 
to begin execution of a user's program in either RAM, ROM, 
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or EPROM. Two modes of operation are provided: Proceed from 
the current address, or Execute from the address entered and 
shown on the display. The Proceed mode uses the Program Coun¬ 
ter saved in the "User's Register Map" as the beginning point 
of execution. To use this mode simply depress the EXEC key 
and execution will begin at the address displayed by the PC 
key in the Register Examine mode. This mode is very useful to 
resume execution (Proceed) after hitting a Breakpoint or after 
using the Single Step mode. To execute from the beginning of 
a program, enter the four digits of the desired starting ad¬ 
dress followed by the EXEC key. Once execution has been 
started, control will remain in the user's program until a 
breakpoint is hit or until the MON abort key is used. 

3-11 CASSETTE DUMP 

This mode of operation is used to save volatile programs 
or information in the RAM on inexpensive cassette tape using 
the Kansas City Standard recording technique. Experience has 
shown that this- mode can be used with most recorders and audio 
cassette tape on the market. Should you be buying an audio 
recorder to use with this mode, a Panasonic Model No. RQ-309DS 
is recommended. Radio Shack Realistic C-30 cassettes (Cat. No. 
44-601A) can be used for inexpensive cassette tapes. Connect 
the recorder to the Z80 STARTER KIT using an audio patch cord 
(also available at Radio Shack) connecting the "AUX" connector 
on the Z80 STARTER KIT to the "AUXILIARY" or "MIC" input of 
the tape recorder. Once the data to be saved is in RAM, set 
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up memory locations 23C0H-23C3H with the starting and ending 
address of the memory locations to he saved using the follow¬ 
ing procedure s 

1) Place tape to he recorded into tape recorder and 
rewind fully. 

2) Using the Memory Examine mode, enter the starting 
address of the memory locations to he saved into 
23 COH and 23 CIH (high hyte into 23C0H and low hyte 
into 23 CIH). 

3) Using the Memory Examine mode, enter the address of 
the last RAM location to he saved into 23C2H and 
23 C 3 H (high hyte to 23C2H and low hyte to 23C3H). 

4) Make sure the prompt symbol is being displayed and 
depress the CASS DUMP key, followed by turning the 
recorder on in the record mode. The prompt will 
disappear. 

5) No volume adjustments are required as this is han¬ 
dled by the AGC of the recorder. When the Dump is 
completed, the prompt sign will reappear, indicating 
that the Dimip is complete and that the recorder can 
he shut off. At least 30 seconds will he required 
for a Dump - see the following for more details on 
the recording format. 

The format used to record data on the cassette tape ad¬ 
heres to two standards: the Kansas City Standard for record¬ 
ing "I's” and "O’s” and the Intel Hex Format for recording 
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blocks of data - both of these standards will be explained in 
the following paragraphs. 

The Kansas City Standard was formulated on November 7 
and 8 of 1975 at a symposium held in Kansas City, Mo. by BYTE 
Magazine. The purpose of this symposium was to standardize 
audio cassette recording techniques among the manufacturers 
of equipment being sold into the hobby market. The following 
list is a summary of the Kansas City Standard (to which the 
Z80 STARTER KIT adheres): 

1) A mark (logical one) bit consists of eight cycles 
at a frequency of 2400Hz. 

2) A space (logical zero) bit consists of four cycles 
at a frequency of 1200Hz. 

3) A recorded character consists of a space as a start 
bit, seven or eight data bits, and two or more as 
stop bits. (The Z80 STARTER KIT uses a seven bit 
ASCII data character and one stop bit.) 

4) The seven ASCII data bits are organized least sig¬ 
nificant bit first, most significant bit last. 

5) There will be at least a 30 second leader and a 5 
second trailer on all data blocks. 

6) Data rate is 300 baud (3-33 mSec bit width). 

7) The contents of a data block are not specified. 

Because the Kansas City Standard does not specify the 
contents of the data blocks recorded, another standard - the 
Intel Hex Format - has been selected to define the organization 
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of the data hlocks. The following is a summary of the Intel 
Hex Format: 



1) Each record within a block of data starts with a 
colon(:) and ends with a carriage return and line 
feed. 

2) All information is in ASCII (seven bits no parity). 

3) Data Record Format 

Byte 1 Colon(:) delimiter 

2-3 Number of binary bytes in this 

record. The maximum is l6 bi¬ 
nary bytes (32 ASCII bytes). 
k-S Most significant byte of the 

start address of the data. 

6-7 Least significant byte of the 

start address of the data. 

8-9 ASCII zeros 

10- Data bytes in ASCII 

Last two bytes - Checksum of all bytes except 

the delimiter, carriage return, 
and line feed. The checksum is 
the negative of the binary sum 
of all bytes in the record. 
Carriage return. Line feed 

4) End-of-file Record 

Byte 1 Colon(:) delimiter 
2-3- ASCII zeros 

4-5 ASCII zeros 
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ASCII zeros 


6-7 

8-9 Record type 01 (ASCII 0, ASCII-1) 

10-11 Checksum • 

3-12 CASSETTE LOAD 

This mode of operation is used to load programs or in¬ 
formation from cassette tape to RAM using the Kansas City 
Standard as the recording technique on the tape. To load a 
tape simply follow these steps; 

1) Connect the recorder to the Z80 STARTER KIT using 
an audio patch cord to connect "MONITOR OUT" or 
"EARPHONE" to the connector marked "EAR" on the Z80 
STARTER KIT. 

2) Turn the recorder's tone control to maximum treble 
and minimTom bass. Rewind the tape. 

3) Turn the recorder's volume control to minim\im volimie. 

^-) Make sure the prompt is showing and depress the CASS 

LOAD key - the prompt will disappear. 

5) Increase the volimie \mtil the LOAD LED just lights 
and then increase the volume control about 20% more. 
The LED should stay lit during the load. 

6) If the load is successful (i.e. all checksums have 
been verified) ZBUG will respond with the prompt 
symbol and the recorder can be shut off. 

7) If a checksimi error is detected during loading, the 
address of the next block of data will be shown on 
the display. All data up to the previous block of 
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data had been loaded successfully. Try to load the 
tape again and verify the volume and tone control 
settings. 

8) The LOAD LED can be used to index into several records 
on the same cassette, as it will light when data is 
present on the tape and go off during inter-record 
gaps. This feature will allow the user to put sev¬ 
eral programs on the same cassette tape. 

3-13 EPROM PROGRAMMER 

The EPROM Programmer moves data from RAM at address 
2000H to a 2716/2758 five volt only EPROM in socket PR0M2 (ad¬ 
dress lOOOH). To program an EPROM requires an auxiliary power 
supply of +25-1 volts capable of supplying at least 30mA of 
current. This power supply should be connected to the Z80 
STARTER KIT at the designated spot on the left hand edge of 
the board. The EPROM to be programmed should be erased and 
then placed in socket PR0M2 with the power turned off. Turn 
on both the +5v and +25v supplies and then load the desired 
data into RAM using the Memory Examine mode or the Cassette 
Load mode. Make sure a prompt character is being displayed. 

If it is not, depress the MON key. Enter a four digit hex 
nimiber (high digit first) representing the nmber of bytes to 
be transferred from RAM to PROMl. Place switch S2 in the PGM 
position and depress the PROM PROG key, which will cause the 
display to go dark. After programming, ZBUG will respond with 
one of two indications. The first and most likely indication 
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is the return of the prompt character which indicates that 
the EPROM has been programmed and verified to be exactly like 
RAM. The second indication possible is a four digit address 
of the first location in EPROM that doesn't agree with RAM 
and the data in EPROM at that address. By pressing the NEXT 
key, ZBUG will continue checking the EPROM against RAM and will 
display the next EPROM address where the data doesn't match. 
This error indication is caused by an attempt to program an 
un-erased EPROM or an attempt to program a faulty EPROM. Re¬ 
turn switch S2 to the READ position after programming is com¬ 
pleted. 

The EPROM programmer inserts Wait states of 52.5 mSec 
in duration (timing pulses generated by the Z80-CTC) and will 
suspend the Z80-CPU's refresh of dynamic memories during EPROM 
programming. This has no effect on the Z80 STARTER KIT but is 
mentioned should the user be experimenting with dynamic mem¬ 
ories . 

The top 110 bytes of RAM are used for system RAM (see 
Memory Map discussion - Section 3-18) and cannot be used to 
hold data to be transferred to the EPROM Programmer. Should 
an advanced user desire to remove this restriction, a new EPROM 
Programmer routine could be written based on ZBUG routine CCS12 
(see listing in Appendix) and placed into EPROM in the PROMl 
socket. By this means an advanced user of the Z80 STARTER 
KIT could modify the EPROM Programmer to move data from any¬ 
where in RAM to EPROM in the PR0M2 socket. The availability 
of an EPROM Programmer and inexpensive five volt only EPROMs 
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allows an advanced user the capability to easily expand and 
enhance ZBUG to suit a particular need. (See example 5-6.) 

3-14 NEXT KEY 

The NEXT key is used in conjunction with three modes of 
operation: Memory Examine, Port Examine, and next EPROM Pro¬ 
grammer error. In the Memory and Port Examine modes the NEXT 
key selects the next sequential memory or port location and 
automatically displays its contents. If there should be er¬ 
rors during the programming of an EPROM, the NEXT key can be 
used to step through the errors. (An error is where the con¬ 
tents of EPROM are different from the RAM locations providing 
the data - 2000H and above.) Errors during EPROM Programming 
are caused by an attempt to program an EPROM which hasn’t 
been erased or by an attempt to program a defective EPROM. 

3-15 RELATIVE OFFSET CALCULATION 

One of the enhanced features of the Z80 Microprocessor 
is the Relative Addressing Mode. In this mode the next ad¬ 
dress is determined by the addition of a two’s complement 
offset to the current address. The Relative Jimips (JR) use 
this addressing mode with a one byte Op Code followed by the 
two’s complement offset. When programming at the machine 
level (no Assembler is used), the calculation of this offset 
requires the user to do addition and subtraction in hexadeci¬ 
mal, which can be error prone. In order to make the Relative 
Addressing Mode easy to use (as it should be), an automatic 
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offset calculation routine has been included in the ZBUG Mon¬ 
itor. This routine will automatically calculate the correct 
offset for Relative Addressing and place it in the proper lo¬ 
cation in RAM. 

To use this feature of ZBUG proceed as follows: First, 
using the Register Examine mode, initialize HL to the address 
of the Op Code at the destination of the Relative Jump (high 
byte to H) . Second,- set DE to the address of th« Relative 
Op Code (high byte to D). Third, execute the Relative Offset 
routine at address OOCOH using the ZBUG's Execute command. 

Note the similarity between this address and the initial value 
of the Stack Pointer (23C0H); this was done to make both ad¬ 
dresses easier to remember. This display will contain the 
offset that was calculated and placed into RAM in the low byte 
of the Address display and "either 00 or FF in the high byte 
of the Address display. Should any other value appear in the 
high byte of the Address display, it is an indication that 
the Relative Offset was outside the ZBO's legal range and 
therefore invalid. 

3-16 RST INSTRUCTIONS 

The Z80 instruction set has eight restart instruction 
addresses and an NMI vector address. The hardware reset ad¬ 
dress (OOOOH) is used as the entry point into ZBUG so that 
on power-up the Z80 automatically starts executing ZBUG. The 
NMI vector address (0066H) is used by the MON key's Abort func¬ 
tion and provides a method to always gain control of the Z80 
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from the keyboard. One restart address (0008H) is used to 
provide the breakpoint capability and as such cannot be used. 
The other six restart instruction addresses (RST16, RST24, 
RST32, RST40, RST48, and RST56) are available for use. These 
one byte instructions, when executed, save the program counter 
on the stack and then vector to one of the following addresses 
OOlOH, 0018H, 0020H, 0028H, OO3OH, OO38H - same order as a- 
bove. Since these address locations are in the ZBUG Monitor 
ROM, jumps have been placed in ZBUG to jump to specific loca¬ 
tions in RAM where the user can place another Jump to anywhere 
desired. The following table is a summary of the mapping to 
RAM of the free Restart instructions? 


Instruction 

Op Code 

ZBUG ROM Address RAM address 

RST 0 

C7H 

OOOOH 

— 

RST 8 

CFH 

0008H 

— 

RST 16 

D7H 

OOlOH 

23C4H 

RST 24 

DFH 

0018H 

23C7H 

RST 32 

E7H 

0020H 

23CAH 

RST 40 

EFH 

0028H 

23CDH 

RST 48 

F7H 

OO3OH 

23DOH 

RST 56 

FFH 

OO38H 

23D3H 

For example. 

if an RST 32 

(E7H) instruction is used in a pro- 

gram, the Z80 

-CPU will first save the 

Program Counter and then 

go to address 

0020H. This 

address is 

in the ZBUG Monitor ROM 


and contains a Jump instruction to RAM location 23CAH. The 



user may place any one to three hyte instruction desired at 
this location, however, a three hyte Jimip would probably be 
used in most cases. 

3-17 CTC CHANNEL ZERO INTERRUPTS 

Within a user program both the Z80-PI0 and Z80-CTC in¬ 
terrupt vectors can be set up as desired. However, should it 
be desired to use Channel zero of the CTC while the ZBUG Mon¬ 
itor is using the other three channels (Channel 1 is used for 
Cassette Dump timing, Channel 2 is used for EPROM Programmer 
timing, and Channel 3 is used for Cassette Load timing) the 
following provisions have been made. Since the four CTC Chan¬ 
nel vectors are related (see Z80-CTC Technical Manual for fur¬ 
ther details) a provision has been made in ZBUG to map the 
Channel 0 interrupt into RAM where a Jirnip to the actual ser¬ 
vice routine can be placed. When setup by ZBUG, the CTC*s 
Channel 0 will first go to a look up table at address 07F8H• 
where 23D6 h has been placed. 23D6H would be the address of 
the first instruction to be executed after Channel 0 inter¬ 
rupts and is in RAM so that the user can place a jump at this 
address to the interrupt service routine. 

3-18 MEMORY MAP - RAM USAGE 

The ZBUG Monitor resides in the bottom 2K of memory (ad¬ 
dresses 0000-07FFH) and uses the top 110 bytes of RAM. The 
memory map of the Z80 STARTER KIT is shipped is defined by the 
following: 
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UNUSED 


2800H \ 


27FFH 

OPTIONAL RAM 

2400H 

IK BYTES U16-U23 

■23FFH 

ZBUG SCRATCH RAM 


AND 

23CIH 

BREAKPOINT TABLES 

23COH 

USER'S REGISTER MAP 

23A9H 


23A8H 

ZBUG STACK 

239OH 

WORKING AREA 

238FH 

RAM AVAILABLE TO USEI 

2000H 


IFFFH 

UNUSED 

1800H 


17FFH 

PROM PROGRAMMER 

lOOOH 

PR0M2 SOCKET (U34) 

OFFFH 

PROMl SOCKET (U33) 

0800H 


07FFH 

ZBUG MONITOR 

OOOOH 



The two EPROM sockets reside just above the ZBUG ROM at 
O8OOH and lOOOH. In addition, the EPROM socket at address 
lOOOH has the capability of programming EPROMs. The standard 
RAM memory begins at 2000H and is available to the user up to 
239OH. RAM above this value is used by the ZBUG Monitor, 

From address 2390H to 23A8H is the ZBUG stack working area 
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where return addresses of subroutine calls and interrupts are 
saved as ZBUG is executed by the Z80-CPU. The User's Register 
Map resides from address 23A8H to 23C0H. Whenever control is 
switched to the ZBUG Monitor, the state of the Z80-CPU is 
saved in this area. The registers can be examined and changed 
by using the REG EXAM and REG EXAM* keys. Whenever execution 
is transferred from ZBUG to a user's program, register values 
from this map are loaded into the CPU. From 23C0H to 23FFH 
are scratch MM Variables and a breakpoint table containing 
the addresses and Op Codes of active breakpoints. 

3-19 ZBUG COMMAND SUMMARY 

DUMP - Punch to audio cassette in Kansas City Standard Format. 
Memory block starting address at 23C0H and 23C1H, ending 
address at 23C2H and 23C3H. 

LOAD - Load Kansas City Standard formatted audio cassette 
tape to memory. 

REGISTER DISPLAY - Press key for desired register and then 

either REG EXAM or REG EXAM' for display of that regis¬ 
ter on the hex display. Change the register by entering 
new data. 

MEMORY EXAMINE - Press keys for desired memory address (four 
digits required) and then the MEM EXAM key. The memory 
data will be displayed in the right hand two digits of 
the display. By entering two new digits, the memory 
location may be changed. 

PORT EXAMINE - Enter a two digit port number followed by the 
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PORT EXAM key to display the port data in the right hand 
two digits of the display. By entering two new digits, 
the data at that port address will be changed. 

BREAKPOINT - Enter a four digit address where the breakpoint 
is desired, followed by the BREAKPOINT key. Up to five 
breakpoints are allowed? if the address remains on the 
display after the BREAKPOINT key is pressed, then the 
breakpoint was installed. If the breakpoint was not in¬ 
stalled, the display address will clear after the BREAK¬ 
POINT key is pressed. Clear all breakpoints by pressing 
BREAKPOINT key with no digit entry or by using single 
step. 

SINGLE STEP - Initialize the Program Counter with a four digit 
address and press the SINGLE STEP key. The instruction 
at that address will be executed (after the CPU regis¬ 
ters are restored for the register map) and the program 
counter plus the accumulator will be returned in the dis¬ 
play. If no address is entered before the SINGLE STEP 
key is pressed, the instruction pointed to by the pro¬ 
gram counter in the register map will be executed. Re¬ 
peated pressing of the SINGLE STEP key will single step 
down a user's program. 

MONITOR - Pressing this key will force a restart of the ZBUG 
Monitor through an NMI interrupt and save all CPU regis¬ 
ters . This is useful for getting the processor "out of 
the weeds". 

EXECUTE - Entering a four digit address followed by the EXEC 
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key will cause the registers in the register map to be 
loaded into the CPU. The CPU will start executing the 
user’s program at the entered address. If no address 
is entered, the CPU will start execution at the address 
pointed to be the program counter in the register map. 
PROGRAM - Enter a four digit hex number to indicate the num¬ 
ber of bytes of memory to be moved from RAM (starting at 
address 2000H) to EPROM (starting at address lOOOH). 
Pressing the PROM PROG key will initiate the transfer. 

2716 or 2758 type EPROMs can be programmed. 

NEXT - Opens next memory or port location for examination or 
change. 

HEX ARITHMETIC - A hexadecimal arithmetic routine allows easy 
calculation of the relative offset required for relative 
jump instructions. Load HL with the address of the Op 
Code at the destination of the relative jiimp. Load DE 
with the address of the relative Op Code. Execute hex 
arithmetic routine at OOCOH and the hex result will appear 
in the display. 

3-20 SUBROUTINES CALLABLE IN ZBUG 

Several general purpose subroutines were written to be 
used by the different functions of ZBUG. These programs are 
in the UTILITY section of the ZBUG listing in the Appendix. 
Several of these subroutines are listed below; an advanced 
user of the Z80 STARTER KIT can use these subroutines to sim¬ 
plify his programming task. For the inexperienced user, these 
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subroutines provide programming examples which can be analized 
to learn Z80 programming. 

1) UIX3 - Calling address is 063^H. This program adds 
three to the Index Register (IX) and decrements the 
B register. Registers affected are IX, B, and F. 

2) UFORl - Calling address is 063CH. IX points at two 
locations in memory and A contains two Hex digits 
to be written into memory (high nibble to (IX), low 
nibble to (IX+1)). Registers affected are A, B, 
and F. 

3) D20MS - Calling address is o 64FH. This subroutine 
delays 20 mSec before returning to the caller. Reg¬ 
isters affected are H, L, and F. 

4) UABIN - Calling address is 06B3H. Converts one ASCII 
character to its equivalent binary value. Registers 
used: A and F. ASCII character is in A upon cal¬ 
ling and binary equivalent is also in A upon return, 

5) UBASC - Calling address is 06BBH. Converts one bi¬ 
nary character in Accumulator to its equivalent ASCII 
character in the Acc\miulator. Registers used are A 
and F. 
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SECTION 4 


HARDWARE DESCRIPTION 


4-1 GENERAL 

Figure 4-1 is a block diagram of the Z80 STARTER KIT. 
Refer to this diagram and the schematic diagram in Appendix 
I during the following discussion. 


4-2 CLOCK CIRCUITRY 

The clock circuitry is set to run the Z80-CPU at slightly 
below 2 MHz for a 500 nSec T State. This was done to insure 
maximum compatibility with 8080A peripherals and to allow the 
use of inexpensive memories. The clock source is a crystal 
oscillator based on a 74LS04 (u 43) rimning at 3.993^ MHz. 

This frequency was chosen because it is a multiple of both 
1200/2400 Hz and the 300 Baud frequencies required for the 
Kansas City Standard audio cassette interface. This frequency 
is divided by two by U4l to form the 1.99^8 IVIHz CPU clock. A 
74LS04 gate with a 330 ohm pull-up resistor is used to drive 
the ^ inputs of all three Z80 devices. 


4-3 Z80-CPU 

The Z80-CPU is the "brains" behind the Z80 STARTER KIT 
and provides the major control signals to scan the display 
and keyboard as well as reading and writing memory. The 
Z80-CPU generates a l6-bit address bus, an 8-bit bi-directional 
data bus, and 8 control signals. These signals are all routed 
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to the wire wrap area and marked so that it will he easy for 
experimenters to add circuitry to the CPU bus. More infor¬ 
mation on this device can be found in the MOSTEK or Zilog 
Z80-CPU Technical Manual. 

4-4 Z80-PI0 

The Z80-PI0 is a generalized parallel interface for the 
Z80 family. It supports fully interrupt driven software with 
two sets of handshake lines and an integral interrupt con¬ 
troller. Two 8-bit ports plus handshake lines are available 
on the PIO for interfacing parallel devices. These lines are 
brought to the wire wrap area for connection to custom cir¬ 
cuitry. More information on the PIO can be found in the MOSTEK 
or Zilog Z80-PI0 Technical Manual. 

4-5 Z80-CTC 

The Z80-CTC is a device which contains four independent 
l6-bit counters which may be used to divide down the J clock, 
or as an event counter. The ZBUG Monitor heavily uses the 
CTO to implement Z80 STARTER KIT factions. CTC Ch. 0 is un¬ 
used by ZBUG and is always available to the user. During ZBUG 
routines other CTC channels are used as follows: 

CTC Ch. 1 Audio Cassette during Dimip 

CTC Ch. 2 Single Step and EPROM Programmer 

CTC Ch. 3 Audio Cassette during Load 
See Section 3-17 for a description of how to use CTC Ch. 0 
while ZBUG is using the other channels. Whenever one of the 
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Channel counters counts through zero, a pulse is produced on 
the Zero Count Output line (ZCO). An input to each channel 
is the Clock/Trigger (C/TO) which can be used to initiate 
timing or as an external clock. Both of these signals for 
Channel 0 are brought to the wire wrap area. More informa¬ 
tion on the CTC can be found in the MOSTEK or Zilog Z80-CTC 
Technical Manual. 

4-6 KEYBOARD AND DISPLAY 

The Hexidecimal display is scanned by the Z80-CPU under 
control of ZBUG. Data for the display is written to U12 
(port address 88H), while the active display is selected by 
Ull (port address 8CH). Each display is left on for about 
1 mSec and then new data is supplied to U12 and the next di¬ 
git selected by Ull. Q1-Q7 provide high current drive capa¬ 
bility while U4, U5, and U6 provide high current sinking ca¬ 
pability for digit selection. While Ull is scanning the dis¬ 
play, it also scans the keyboard. U13 (port address 90 H) is 
the keyboard input to the Z80-CPU data bus. As Ull scans the 
keyboard, data is input from U13 to determine if a key is 
closed. S3 (MONITOR/PROMl RESTART) is sampled by U13 during 
the Monitor Reset sequence to determine if program execution 
should be directed to PROMl or ZBUG. 

4-7 AUDIO CASSETTE INTERFACE 

The Z80 STARTER KIT has a Kansas City Standard audio cas¬ 
sette interface. The data rate is 300 Baud and a "1" is 
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represented by a 2400Hz tone while a "0" is represented by a 
1200Hz tone. There is a 30 second leader and a 5 second trailer 
of ''l"'s on all records. 

During a Load from an audio cassette tape player, the 
data from the player's Earphone jack is connected to Jl. U7 
is a combination limiting and squaring circuit to provide a 
non-distorted square wave to U15. Data amplitude from the 
player must be about 2 volts peak to peak and part of U? is 
an LED driver to indicate when correct amplitude data is be¬ 
ing received by U15. One-half of U15 and Ul4 form a frequency 
detector to discriminate between 1200Hz ("0") and 2400Hz 
("1"). Pin 12 of Ul4 contains the demodulated data stream 
(similar to Asynchronous data used in data communications) 
and is gated onto the Z80-CPU bus by UI 3 . The Z 80 -CPU and 
Z 8 O-CTC under control of ZBUG become a software UART to re¬ 
ceive this serial Asynchronous data and form parallel words 
which are then written to memory. 

During a Diimp of data from RAM to the audio cassette 
recorder, the CTC Channel 1 is set to generate either a 4800Hz 
pulse train ("1") on CTC-ZCl or a 2400Hz pulse train ("0"). 

These two pulse trains are divided in half to form the pro¬ 
per square wave frequencies by one-half of Ul4. R 3 I and CI 6 
filter out the high frequency components of this square wave 
to prevent distortion of the data by the tape recorder. J2 
is normally connected to the CI 6 side of R34 and then to the 
Auxiliary Input of the recorder. The crystal frequency of the 
system clock oscillator has been selected to be a multiple of 
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1200Hz (and 2400Hz) so that the CTC can generate these fre¬ 
quencies by simply dividing down the system clock (f). 


4-8 EPROM PROGRAMMER 

In order to program 2758/2716 5 volt only EPROMs, correct 
address and data is applied to the EPROM, the Vpp pin is 
placed at +25 VDC, CS = 1, and PD/PGM is pulsed high for 
50-55 mSec. This is repeated for any address that is to be 
programmed. (Note: Texas Instruments has a three voltage 
2Kx8 EPROM, also called the 2716, which will not work with 
this kit - the EPROMs must be 5 volt only.) 

The technique used in the Z80 STARTER KIT to provide the 
necessary programming signals is described in the following: 

A Z80-CPU block move instruction (LDI) is used to move the 
data from locations in RAM to the EPROM Programming Socket 
(1000-17FFH). The Z80-CTC Channel 2 is set up to time out 
every 26 mSec. U42 and one-half of U4l form a synchronous 

counter clocked by the ZC2 output to time two outputs or 52 
mSec. One-fourth of U45 decodes states of this counter to 
produce the 52 mSec positive pulse required by the EPROMs. 

This output is also inverted and applied to the WAIT input of 

the Z80-CPU to force the CPU to hold valid data and addresses 

during this 52 mSec pulse. The sequence of events to program 

one location is the following: 

1) Synchronous counter enabled by PGM PULSE ENABLE be¬ 
ing set to a "1". 

2) CTC Channel 2 is set to time out after 26 mSec delay. 
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3) LDI instruction starts to write into address space 
decoded by PR0M2 (1000-17FFH) causing PR0M2 SEL to 
go low. Address and data are now valid on the PR0M2 
socket. 

4) PR0M2 SEL going low clocks one-half of U42 which 
makes PR0M2 CS go high, PD/PGM goes high and Z80- 
CPU WAIT goes low. 

5) Z80-CPU stays suspended in wait state until ZC2 times 
out twice (52 mSec), causing the timing chain to ad¬ 
vance setting PD/PGM low and WAIT high, thereby re¬ 
leasing the Z80-CPU from the wait state. PGM PULSE 
ENABLE is set low, resetting the timing chain. 

Note that when using the EPROM Programmer the Z80-CPU 
suspends memory refresh during this 52 mSec period, which may 
affect any dynamic memory circuitry being used with the KIT. 

The 21L02 memory used on the KIT is static, so this method of 
implementing the EPROM Programmer does not cause a problem. 

Both 2758 and 2716 EPROMs can be programmed without any 
hardware modifications subject to the restrictions discussed 
in 3-13. This is because the 2758s available at the writing 
of this manual specify that AlO should be low (i.e. they were 
the lower half of a 2716 2Kx8 EPROM). Should 2758s be avail¬ 
able with AlO specified as a "1", a jumper provision has been 
provided to allow strapping the AlO pin of sockets PR0M2 (U34) 
and PROMl (U33) either high, low, or to AlO of the Z 8 O-CPU. 

(See schematic.) As shipped, the KIT has the CPU's AlO wired 
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to U33 and U3^ so that 2716s will work. 2758s will also work 
in this configuration if they require AlO tied low. 


4-9 MEMORY DECODING 

Memory decoding is done by U35» which is a 7^^3138 1 of 
8 decoder. The lower 16 k bytes (0000H-3FFFH) of the Z80*s 
address space is fully decoded into 2K byte blocks. The fol¬ 
lowing tables specify this memory decoding. 


Chip Select 

Memory Address Space 

Connected to 

C^ 

0000H-07FFH 

ZBUG MONITOR 

CSl 

1 -OSOOH-OFFFH 

} 

PROMl 

CS2 

1 

1 •1000H-17FFH 

PPG-PR0M2 

CS3 

j 1800H-1FFFH 

UNUSED 

C^ 

2000H-27FFH 

RAM 


2800H-2FFPH 

UNUSED 

CS^ 

3000H-37FFH 

UNUSED 

CS7 

3800H-3FFFH 

UNUSED 

All outputs of the decoder are connected through a 16- 

pin hole pattern (U38) compatible with a l6-pin socket and 


header allowing the user to easily modify addressing. Con¬ 
nections to U38 are as follows: 

^ ^o-o^- MON SEL (ZBUG MONITOR) 

C^ -i^o-o2- PROMl SEL (PROM1-U33) 

C^ -^0-o^- PR0M2 SEL (PR0M2-U34) 
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MCS3 (TO WIRE WRAP AREA) 


CS3 




o 

o 


4 

0 

O'." 

^^o 

2 

0 

0 

16 _ 

^1 

o 

0 

14 

0 

0^- 


RAM SEL (TO RAMs) 

MC^ 

MC^ (TO WIRE WRAP AREA) 
MC^ 


l6-pin hole pattern-jumpers in pc etch 


By cutting the etch on the pc hoard and installing a 16- 
pin socket and header at U38, memory addressing can he modi¬ 
fied; however, if changes to MON SEL, PR0M2 SEL, or RAM SEL 
are made, then the ZBUG Monitor will not function correctly. 
MCS3, MCS5, MCS6, and MCS7 are all brought out to the wire 
wrap area so that they can he used to select custom circuitry 
huilt in the wire wrap area. 


4-10 PORT DECODING 

l/O Ports are completely decoded into blocks of four by 
the 1 of 8 decoder at U47. The Z80-PI0 and the Z80-CTC fur¬ 
ther decode the four address blocks into unique addresses. 
The following table shows this Port address decoding: 


Port Select 

Port Address Space 

Connected to 

PSO 

80H-83H 

Z80-PI0 

PSl 

84H-87H 

Z80-CTC 

PS 2 

88H-8BH 

SEG LATCH 

PS 3 

8CH-8FH 

DIGIT LATCH 
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PS4 

90H-93H 

KB SEL 

PS5 

94H-97H 

UNUSED 

PS^" 

98 H- 9 BH 

UNUSED 


9CH-9FH 

UNUSED 


PS5, PS 6 , and PS? are routed to the wire wrap area to be used 
as l/O decodes for custom circuitry. The following table is 
a further breakout of the addresses assigned to registers with 
the PIO and the CTC. 


PORT ADDRESS USED BY 


80H 

A Data Register 

I 

81H 

B Data Register 

> PIO 

82H 

A Control Register 

\ 

83H 

B Data Register 

/' 

J 

84H 

Channel 0 


85H 

Channel 1 

' CTC 


86 H 

Channel 2 


87H 

Channel 3 y 


SYSTEM RAM 

1024 bytes of 

21L02-1 RAM located at 

U24-31 are stan 


dard with the KIT. Provision has been made to add an addi¬ 
tional IK bytes of RAM in locations U16-U23 with eight addi¬ 
tional 21L02-1 (500 nSec). The use of part of the standard RAM 
for ZBUG scratch and stack is detailed in Section 3-18. Data 
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from the RAM is gated onto the Z80-CPU bus using a 74LS244 
Hex buffer (U48). 

4-12 SINGLE STEP LOGIC 

The Z80 STARTER KIT has a "hardware single step" which 
means that the Single Step command operates on programs loca¬ 
ted either in RAM or EPROM/ROM. Channel 2 of the CTC is used 
to produce a pulse at the beginning of the first user*s in¬ 
struction after Single Step is commanded. This pulse (ZC2) 
is routed through gates U44 and U45 to the Non-Maskable Inter¬ 
rupt (NMI) input of Z80-CPU. The NMI input is always recog¬ 
nized at the end of the current instruction, and vectors the 
CPU to address 66H, which is in the ZBUG Monitor. ZBUG pre¬ 
serves all CPU registers and displays the current program 
.counter location and Accumulator contents on the display. 

4-13 PROMl RESTART 

When a RESET is applied to the Z80-CPU, the ZBUG Monitor 
checks the position of S3. If S3 is set to MONITOR RESTART, 
then ZBUG will place the prompt symbol on the display and scan 
the keyboard for a command. If S3 is in the PROMl RESTART 
position, then the ZBUG Monitor automatically vectors the pro¬ 
gram execution after Reset to PROMl at address 0800H. This 
feature provides a means to Restart to a user’s program with¬ 
out having to enter commands through the keyboard. 


4-10 



4-14 INTERRUPT DAISY CHAIN 

All Z80 family peripheral devices have built-in interrupt 
control circuitry, so that no dedicated interrupt controller 
is required. Priority of interrupts is determined by a daisy 
chain running between Z80 peripheral devices (lEI-input, lEO- 
output). On the Z80 STARTER KIT the CTC has been given high¬ 
est priority, with the PIO next in line. The output of the 
daisy chain is brought to the wire wrap area (marked lEO) and 
can be used to continue the daisy chain should additional Z80 
peripherals be added. Refer to Z80 Technical Manuals for ad¬ 
ditional information on the daisy chain interrupt structure. 

4-15 S-100 BUS INTERFACE 

Provision has been made on the KIT to add two 100 pin 
connectors,• which have been pre-wired to a S-100 configura¬ 
tion. This interface is compatible with general static mem¬ 
ory or l/O expansion cards. Specifically this interface is 
directly compatible with the S.D. Systems* 4K byte Static RAM 
cards, but not with the EXPANDORAM modules. Interface with 
modules that require specific 8080A signals such as SYNC, 

INTA, DBIN, POC, PWR, and PRD may require addition of some 
logic to the wire wrap area and/or the wiring of additional 
signals to the S-100 connectors. Refer to the KIT schematic 
for the exact connections to these S-100 connectors. Power 
(+8v, l’18v) can be connected to the S-100 connectors via the 
appropriate pads at the top of the KIT. 
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4-16 WIRE WRAP AREA 

The wire wrap area has room for about 25-30 additional 
IC's for experimentation, memory expansion, video interface, 
etc. Power and groimd are alternated on the bottom side so 
that each IC is close to a low impedance power source and 
groiAnd, thereby reducing noise problems in user's circuitry. 
Z80-CPU, PIO, and decoded system signals have been placed 
near the wire wrap area so that by installing wire wrap pins 
in the holes provided, it will be easy to connect user's cir 
cuitry to the Z80 bus signals. 



SECTION 5 
EXAMPLE PROGRAMS 


5-1 USING ZBUG COMMANDS 

In the examples that follow, all user's key entries are 
underlined, while ZBUG responses are not underlined. ZBUG 
Commands will he used to execute the following program: 




ORG 

2000H 


2000 

3E AA 

LD 

A,OAAH 

5 load A with AA 

2002 

06 BB 

LD 

B,OBBH 

{load B with BB 

2004 

76 

HALT 


{Z80-CPU HALT 

Display/Keyboard 


Explanation 

- 




Turn on Z80 STARTER KIT, press 





RESET - SI 

2000 

MEM EXAM 


Open location 2000 with MEM 

2000 

XX 



EXAM key - location has 





random value XX. 

2000 

XX 3E 

NEXT 


Enter program using NEXT key 

2001 

XX ^ 

NEXT 


to advance to next memory 

2002 

XX 06 

NEXT 


location. 

2003 

XX BB 

NEXT 



2004 

XX 26 

NEXT 

MON 




A 


A 


REG EXAM 


Examine register A's contents 
which are undefined. 


XX MON 

- B REG EXAM 
b XX MON 


Examine register B's contents 
which are undefined. 


- 2002 BREAKPOINT MON Set Breakpoint at location 2002, 

- 2000 EXEC --— Execute program starting at 

address 2000. 

2002 AA ■' ZBUG responds with address of 

next instruction and value 
of Accumulator - Note ef¬ 
fect of first instruction. 


2002 AA SINGLE STEP Command execution of one in¬ 
struction at 2002. 

2004 AA MON Next instruction is at 2004, 

cancel Single Step Mode 
with MON. 

- B REG EXAM 

b bb MON Examine B register, it now con¬ 

tains bb due to execution 
of second instruction. 


5-2 



Cancel Register Examine 
Mode with MON. 


- REG EXAM 

1 ZQ 


- 2000 EXEC 

Display dark MON 


- 1 REG EXAM 

1 2005 MON 


Examine current Program Counter 
value. 

PC is at 2004 which is the HALT 
instruction. Cancel mode 
with MON. 

Start from beginning of program 
and execute. 

Program runs down to HALT instruc¬ 
tion - Z80-CPU is not in 
ZBUG Monitor, so display is 
dark. The one breakpoint 
was removed by the Single 
Step operation. Press MON 
key to abort user's program 
and regain control. 

Look at PC, it is now pointing 

to the instruction after the 
HALT which is outside the 
program. Cancel mode. 
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5-2 CALCULATING RELATIVE ADDRESS 


The following program requires the calculation of a Rel¬ 
ative Address (2's complement Hexadecimal subtraction). 

ORG 2000H 


2000 

3E 

00 

LD 

A,00H 

2002 

06 

05 

LD 

B,05H 

2004 

3C 

LOOP: 

INC 

A 

2005 

10 

— 

DJNZ 

L00P-$ 

2007 

76 


HALT 



2000 MEM EXAM Enter the program. 
2000 XX 3E NEXT 


2001 

XX 

00 

NEXT 


2002 

XX 

o6 

NEXT 


2003 

XX 

05_. 

NEXT 


2004 

XX 

2C_ 

NEXT 


2005 

XX 

10 

NEXT 


2006 

XX 

NEXT 

Do not enter 2006 as this is 

2007 

XX 

Z6_ 

MON 

the Relative Offset to 


be calculated. 


- 

H 

REG 

EXAM 


7 

XX 

a 

MON 

Destination Op Code is at 





2004 which is loaded 





into HL. 

- 

L 

REG 

EXAM 


8 

XX 

04 

MON 
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- D REG EXAM 
d XX 20 MON 


Relative Op Code (DJNZ) is 

at 2005 which is loaded 
into DE. 


E XX 05 MON 

OOCO EXEC Execute Relative address 

calculation program at 
OOCOH. 


FF Fd MON 


- 2006 MEM EXAM 

2006 Fd MON 


FF indicates a valid offset 
and Fd is the offset 
value. 

Examine 2006 to see if offset 
got placed into memory - 
it did! Cancel with MON. 


- 1 REG EXAM Set Program Counter to begin- 

1 XXXX 2000 MON ning of program. 


- SINGLE STEP 


Single Step down program. 


2002 00 SINGLE STEP 


2004 

00 

SINGLE 

STEP 


2005 

01 

SINGLE 

STEP 

First INC A 

2004 

01 

SINGLE 

STEP 

Loop back 
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2005 

02 

SINGLE 

STEP 

2004 

02 

SINGLE 

STEP 

2005 

03 

SINGLE 

STEP 

2004 

03 

SINGLE 

STEP 

2005 

04 

SINGLE 

STEP 

2004 

04 

SINGLE 

STEP 

2005 

05 

SINGLE 

STEP MON 

- B 

REG 

EXAM 



b 01 MON 


- SINGLE STEP 
2007 05 MON 


Second INC A 
Loop back 
Third INC A 
Loop back 
Fourth INC A 
Loop back 
Fifth INC A 

B has been decremented dovm 
to 1. 

Decrement B and Jump if not 
zero - B is now zero so 
we fell through to next 
instruction at 200?. 
ZBUG waits for new command. 


_0 

■ 

If I I 2 


O 0 ) of/ , , I 
^ ^ F 
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5-3 WRITING TO THE DISPLAY 

The following program causes the character "8" to move 


from right to left across the display. 

D 

\ 


2000 

N/ 

3E 

f 

00 


LD 

A.OOH 


20<^2' 

D3 

00 

00 


OUT 

(88H) ,A 

;ACTIVATE ALL SEGMENTS 

2004 

35 

01 


LD 

A,01H 


—^ 2006 

L3 

O 

00 

LOOP: 

OUT 

(8CH),A 

{SELECT FIRST DIGIT 

2008 

CD 

4f 

06, 

CALL 

D20MS 


20 OB 

CD 

4f 

06 

CALL 

D20MS 


200E 

CD 

4f 

06 

CALL 

D20MS 


2011 

CD 

4f 

06 

CALL 

D20MS 


2014 

CD 

4f 

06 

CALL 

D20MS 

{DELAY APPROX lOOMS 

2: i 



)/ 

. 



^201-7 

0? 



RLCA 

V 


{ROTATE TO NEXT DIGIT 

2018 

18 

EG 


JR 

L00P-$ 

{LOOP BACK 


Enter the program and Execute address 2000. Use MON 
key to return to ZBUG. This is not a good program to Single 
Step through, as the Single Step routines use the display which 
-destroys the "8" character loaded in the first two instructions. 

5-4 INTERRUPT DRIVEN DELAY 

The following program uses Channel zero of the Z80-CTC 
to interrupt after a fixed delay, rather than the software 
timing loop (D20MS) used in the previous example. This pro¬ 
gram uses the Z80 Mode 2 interrupts in which the interrupting 
device sends in a vector during the Interrupt Acknowledge 
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cycle. The vector is used with the CPU’s I register to form 
a pointer to a table which contains the address of the inter¬ 
rupt service routine. Refer to the Z80-CPU and the Z80-CTC 
Technical Manuals for a complete description of Z80 interrupts. 

Load the program and double check that it is entered cor¬ 
rectly. Follow these steps to test the program: 


1) Load PC with 2000 and Single Step Down the program. 

Stop when you get to address 2200 (the interrupt ser¬ 

vice routine). 

2) Single Step a few more times and notice that the Ac¬ 
cumulator is rotated left every time address 2201 

4 is executed (remember the address display is the NEXT 
instruction to be executed). 

3) Stop Single Stepping with address 2201 showing. Hit 

the MON key and look at the Stack Pointer. (SP fol¬ 

lowed by REG EXAM.) It is at 22FE decremented two 
from the initial value of 2300. Check the contents 

of 22FE and 22FF, where you will find 18 and 20, which 
is the return address. 

4) Hit MON and then Single Step until 2018 shows on the 
display. Now look at the Stack Pointer again - it 
is now 2300, as we have executed the RETl instruc¬ 
tion and recovered the return address address from 
the stack. 

5) Set a BREAKPOINT at 2200 and Execute from 2000. 
Continually hit the EXEC key and note that the 
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Acciimulator is rotated left once each time the break¬ 


point is encoTintered. Reset using SI to clear CTC. 
{INTERRUPT DRIVEN DELAY 






ORG 

2000H 


2000 

3E 

21 


LD 

A,21H 


2002 

ED 

47 


LD 

I.A 

{INITIALIZE 1=21 

2004 

31 

00 

23 

LD 

SP,2300H 

{INITIALIZE STACK POINTER 

2007 

3E 

00 


LD 

A,00H 


2009 

D3 

84 


LD 

(84H),A 

{CTC VECTOR 

200B 

3E 

A5 


LD 

A,|A5H 


200D 

D3 

84 


OUT 

(84H),A 

{CONFIGURE CTC-SEE PAGE 26 







{OF MICRO REFERENCE MANUAL 

200F 

3E 

PF 


LD 

a,|ffh 


2011 

D3 

84 


OUT 

(84H),A 


2013 

3E 

01 


LD 

A,01H 


2015 

ED 

5E 


IM 

2 


2017 

PB 


LOOP: 

El 



2018 

76 



HALT 



2019 

C3 

17 

20 

JP 

LOOP 



{TABLE OF INTERRUPT SERVICE ROUTINES 
2100 00 22 

{INTERRUPT SERVICE ROUTINE 


2200 

FB 

El 

{ENABLE 

INTERRUPTS 

2201 

07 

RLCA 

{ROTATE 

ACCUMULATOR 

2202 

ED 4D 

RETI 

{RETURN 

FROM INTERRUPT CLEAR 




5-5 GENERATE AN INTERRUPT FROM THE PIO 

Place a lOK ohm pull-up resistor from ASTRB (marked near 
wire wrap area) to +5 volts. Enter the following program that 
initializes the PIO to accept an interrupt on the A Port. Set 
a BREAKPOINT at 2200 and Execute from 2000. The display will 
go dark as the Z80-CPU has executed the HALT Instruction. 

Take a clip lead and momentarily touch ASTRB to GND, which 
will cause a PIO interrupt and the breakpoint should he dis¬ 
played. For more details on the Z80-PI0 operation, see the 
MOSTEK or Zilog PIO Technical Manual. 

5PIO INTERRUPT TEST 


2000 

3E 

21 

LD 

A,21H 


2002 

ED 

47 

LD 

I,A 

INITIALIZE I 

2004 

3E 

00 

LD 

A,00 


2006 

D3 

82 

OUT 

(82H),A 

{VECTOR 

2008 

3E 

4F 

LD 

A,4FH 

{SET UP PIO FOR INPUT 

200A 

D3 

82 

OUT 

(82H),A 

{MODE - SEE PAGE 25 OF MI- 

200C 

3E 

87 

LD 

A,87H 

{CRO REF MANUAL MODE TWO 

200E 

D3 

82 

OUT 

(82H),A 

{INTERRUPTS 

2010 

ED 

5E 

IM 

2 


2012 

FB 


El 



2013 

76 


HALT 




;INTERRUPT SERVICE ROUTINE TABLE 
2100 00 22 


« 
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;INTERRUPT SERVICE ROUTINE 

2200 FB El 

2201 ED 4D RETI {RETURN AND CLEAR PIO 

5-6 USING THE Z80 STARTER KIT AS AN EPROM PROGRAMMER 

Due to limitations in the memory allotted for the ZBUG 
Monitor, (it had to fit in a 2K byte ROM) some restrictions 
were placed on the operation of the EPROM programmer. These 
restrictions are fully documented in Section 3-13 and should 
not hinder the average user of the Z80 STARTER KIT. 

Should a user desire to program the entire contents of 
a 2758 (1024 bytes) or a 2716 (2048 bytes) EPROM, the above 
mentioned restrictions need to be removed. The following two 
example programs give the user the capability of copying any 
block of memory to any other block of memory, plus allowing 
any RAM location to be the source of data for the EPROM pro¬ 
grammer. These programs can be put on cassette tape to be 
loaded into RAM when needed, or they can be put into EPROM 
in the PROMl socket for on-line use. 

The first program is a copy utility based on the Z80 
block move instruction. It can be used to copy a block of 
data from any memory location (source data) to any new mem¬ 
ory location (destination data). It can also be used to copy 
the data from an EPROM in either socket PROMl or PR0M2 into 
RAM for minor modification before re-programming. To use the 
following program initialize the Z80 registers using the REG 
EXAM key as follows: 
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HL = Address of source data - high byte in H 
DE = Address of destination data - high byte in D 
BC = Nvimber of bytes to be transferred from source to 
destination - high byte in B 

Execute the following program to move the data: 

;COPY UTILITY 

2050 ED BO LDIR ;BLOCK MOVE 

2052 C3 AE 00 JP RESTRl ;RETURN TO ZBUG 

The second program modifies the ZBUG PROM Programmer to 
allow source data to come from any memory location. This fea¬ 
ture allows the user to use the standard RAM, add-on RAM, or 
another EPROM as the source of data for the EPROM being pro¬ 
grammed. (This last transfer would be used for copying EPROMs.) 
To use this program press Reset (SI) first , then initialize 
23C0H, 23 CIH, 23C2H, 23C3H, and HL as follows: 

23 COH - High byte of the address of source data to be pro¬ 
grammed. 

23 CIH - Low byte of the address of the source data to be 
programmed. 

23C2H - High byte of the address of the first byte in PROM 
to be programmed. 

23 C 3 H - Low byte of the address of the first byte in PROM 
to be programmed. 

HL - Nimber of bytes to be programmed in hex (high byte 
in H). Use REG EXAM mode to initialize HL. 
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Because the 2758/2716 EPROMs can he programmed a block 
or section at a time, the capability is provided by the ini¬ 
tialization of 23C2H and 23C3H to start the programming at 
any address in the EPROM. This feature can be used to pro¬ 
gram a full 2K byte EPROM with less than IK of RAM in the 
standard kit by programming the EPROM a section at a time. 


{PROGRAM TO MOVE ANY RAM BLOCK TO ANY 
{STARTING ADDRESS IN EPROM 


2000 

3E 

01 


C12; 

LD 

A,01H 


2002 

32 

DA 

23 


LD 

(PRFLG),A 

{SET PROM PROG FLG 

O 

o 

C\2 

E5 




PUSH 

HL 

{BYTE COUNT IN HL 

2006 

Cl 




POP 

BC 

{SAVE IT 

2007 

E5 




PUSH 

HL 


2008 

3A 

CO 

23 


LD 

A,(23C0H) 

{SOURCE DATA 

200B 

67 




LD 

H,A 


200C 

3A 

Cl 

23 


LD 

A,(23C1H) 


200F 

6f 




LD 

L,A 


2010 

3A 

C2 

23 


LD 

A, (23C2H) 

{DESTINATION DATA 

2013 

57 




LD 

D,A 


2014 

3A 

C3 

23 


LD 

A, (23C3H) 


2017 

5F 




LD 

E,A 


2018 

3E 

25 


C12A{ 

LD 

A,25H 

{CTC FOR 26 MS 

20 lA 

D3 

86 



OUT 

(86H),A 

{ZC/to, no INTR 

201C 

3E 

CB 



LD 

A,203D 


20 IE 

D3 

86 



OUT 

(86H),A 

{TIME CONST 

:?6 

20iP 

3E 

80 



LD 

A,80H 

{CLEAR DISPLAY, SET 
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2022 

D3 

8C 

OUT 

(DIGLH),A 

;PROM PROG EN = 1 

2024 

ED 

AO 

LDI 


{WAIT STATE INSERTED 

2026 

3E 

00 

LD 

A.OOH 

;UNTIL CTC TIMES TWICE 

2028 

D3 

8C 

OUT 

(DIGLH),A 

{CLEAR PROM PROG EN 

202A 

3E 

03 

LD 

A,03H 

{RESET CTC2 

202C 

D3 

86 

OUT 

(86),A 


202E 

EA 

18 20 

JP 

PE,C12A 

{LOOP BACK IF BC-1 NE 0 

2031 

Cl 


POP 

BC 

{RESTORE BYTE COUNT 

2032 

3A 

CO 23 

LD 

A,(23C0H) 


2035 

67 


LD 

H,A 


2036 

3A 

Cl 23 

LD 

A,(23C1H) 

{SOURCE DATA 

2039 

6F 


LD 

L,A 


20 3A 

3A 

C2 23 

LD 

A,(23C2H) 


203D 

57 


LD 

D,A 


203E 

3A 

C3 23 

LD 

A,(23C3H) 

{DEST DATA 

204l 

5F 


LD 

E,A 


2042 

C3 

04 06 

JP 

CCS12B 

{USE ROM CODE 
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BILL OF MATERIALS 


Title: 

Z 80 STARTER KIT 

PL No. 

Rev. 

0100080 A 

Date Released: 

July 14 , 1978 

Approved: 

SHeet ^ of ^ 


s 

Qty 

SD-P/N 

Description 

Unit Cost 

Extension 

EH 

1 

7010318 

MK 3880 Z 80 -CPU 



2 

1 

7010319 

MK 3881 Z 80 -PI 0 



3 

!■ 


MK 3882 Z 80 -CTC 



4 

m 


21 L 02-1 500 NSEC RAM 



5 

■ 

7010350 

8316 E ROM-ZBUG 



6 

■ 

7010219 

74 LS 138 DECODER 



7 

3 

7010181 

74 LS 32 QUAD OR GATE 



8 

■ 

7010164 

74 LS 04 QUAD BUFFER 



9 

■ 

7010166 

74 LS 08 QUAD AND GATE 



10 

■ 

7010264 

74 LS 244 OCTAL BUFFER 



11 

2 

7010276 

74 LS 273 OCTAL LATCH 



12 

2 

7010195 

74 LS 74 DUAL LATCH 



13 

1 

7010162 

74 LS 02 QUAD NOR GATE 



14 


7010342 

75452P PERIPHERAL DRIVER 



15 

m 

7010351 

MCI4538BCP CMOS MONOSTABLE 



16 

1 

7010352 

MC 14013 BCP CMOS LATCH 



17 

1 

7160004 

LM 339 QUAD COMPARITOR (MLM 339 P) 



18 

3 

7180001 

DL 728 DUAL DISPLAY 



19 

m 

7040009 

AST2907 PNP TRANSISTOR (MPS 2907 ) 



20 

m 

7080004 

3.9936 mZ PARALLEL RESONANT CRYSTAL 



21 

■ 

7180002 

LED 



22 

7 

7020089 

4 . 7 K OHM CARBON COMP RESISTOR -|W ± 5 % 



23 

29 

7020097 

lOK OHM CARBON COMP RESISTOR t 5 fo 



24 

7 

7020045 

68 OHM CARBON COMP RESISTOR JW tSfo 



















































































BILL OF MATERIALS 


Title; 

Z 80 STARTER KIT 

PL No. Rev. 

0100080 A 

Date Released: 

July 14 , 1978 

Approved: 

Sheet 2 Of 2 


Hen 

Qfy 

SD-P/N Description 

Unit Cost 

Extension 

25 

7 

7020073 

IK OHM CARBON COMP RESISTOR |W 



26 

■ 

7020137 

47OK OHM CARBON COMP RESISTOR iW ^ 5 % 



27 

■ 

7020129 

220 K OHM CARBON COMP RESISTOR JW ^ 5 % 



28 

B 

7020121 

lOOKt OHM CARBON COMP RESISTOR iW 
\ ^ 



29 

B 

7020061 

330 OHM CARBON COMP RESISTOR 15 ?^ 



30 

B 

7020113 

47 k ohm carbon comp resistor fw ± 5 % 



31 


7030007 

.1 UF CERAMIC CAPACITOR 



32 

B 

7030019 

1 UF lOV TANTALUM CAPACITOR +20^ 



33 

1 

7030009 

10 UF lOV TANTALUM CAPACITOR + 20 ^ 



34 

B 

7030012 

.0047 UF CERAMIC CAPACITOR + 20 ?$ 



35 

B 

7030021 

10 PF DIPPED MICA CAPACITOR ± 2 % 



36 

B 

7030008 

.01 UF CERAMIC CAPACITOR + 20 ?$ 



37 

B 

7030013 

620 PF DIPPED MICA CAPACITOR +2?$ 



38 

B 

7030014 

.047 UF CERAMIC CAPACITOR 120 ?$ 



39 

1 

1 

7050004 

PUSH BUTTON-CONTROL SWITCH B86OO 



4o 

1 

2 

7050005 

TOGGLE SWITCH-CONTROL SWITCH T 8201 



41 

28 

7050006 

KEYSWITCH STACKPOLE L 0 -PR 05 or 

CONTROL DEVELOPMENT _ 



42 

28 

7050007 

KEYTOPS - DURALITH LEGENDS 



43 

1 

7000004 

12 " X 12 " PWB 



'+4 

B 

7140020 

OPERATIONS MANUAL 



45 

■ 

7140019 

MOSTEK Z 80 MICRO-REF MANUAL MK785I6 



46 

B 

7090001 

AUDIO JACKS SWITCHCRAFT 142 A 



47 

15 

7130011 

NYLON SPACER-H H SMITH 4059 ( 3 / 4 " MIN) 



+8 

15 

7130010 

4-40 X i" STEEL SCREW 







































































BILL OF MATERIALS 


Z 80 STARTER KIT 

PL No. Rev. 

0100080 A 

Released: 

July 14 , 1978 

Approved: 

Sheet ^ Of 2 


Qty 

SD-P/N 

Description 

Unit Cost 

Extension 

1 

7I8OOO3 

RED PLASTIC LENS (3 1 / 2 ” x 7 / 8 ”) 



14 

7130012 

2-56 NYLON NUT 



3 

7060001 

8 PIN SOCKET 



12 

7060002 

14 PIN SOCKET 



11 

7060003 

16 PIN SOCKET 



4 

7060005 

20 PIN SOCKET 



3 

7060007 

24 PIN SOCKET 



1 

7060008 

28 PIN SOCKET 



2 

7060009 

40 PIN SOCKET 



3 

7060004 

18 PIN SOCKET (600 MIL SPACING) 



2 

7040001 

IN 4148 DIODE 



1 

7010005 

7404 QUAD BUFFER 


































APPENDIX II 


ZBUG Monitor Version 1.0 
Copyright Q 1978 by 
Micro Design Concepts 



LOAD MAP 


DKl: RESTR . OBJlIl] 
DKl; DISUP . OBJCl] 
DKl: DECKY . OBJCl] 
DKl:UTIL .OBJCIJ 
DKl:UTILR . OBJCl3 


REL 

BEG 

ADDR 

REL. 

BEG 

ADDR 

REC. 

BEG 

ADDR 

REL 

BEG 

ADDR 

ABS 

BEG 

ADDR 


0000 END ADDR OOF'S 
00F4 END ADDR 0122 
0123 END ADDR 0633 
0634 END ADDR 07F4 
07P8 END ADDR 07FF 


GLOBAI.. CROSS REFERENCE TABLE 

SYMBOL ADDR REFERENCES 
ARFLG 23E0 06A4 03C5 02F0 


BFLG 

23F4 

0681 

04BF 

04 BB 

049E 

BPTAB 

23E4 

067E 

0250 



CTCIP 

a7FA 

04D5 




CTC3L 

07FE 

0759 




D20MS 

064F 

0172 

0135 



DECKY 

0123 

0121 




DIG2 

23F5 

068F 

036C 

01A6 


DIG4 

23F6' 

0692 

0498 

0396 

0235 

Dl;3MEM 

23F7 

06AA 

060'/ 

065B 

0617 

+ 


00B4 

00f30 



Di:3UP 

oor4 

062E 

05CB 

04C8 

04B3 

+ 


014D 

01:32 

OOF 2 

OODO 

d;5Memi 

23F8 

017F 

00B9 



DSMEM2 

23F9 

06 IF 

05C3 

0420 

0378 

DSMEM3 

23FA 

037B 

0187 

00C3 


DSMEM4 

23FB 

0627 

03E2 

03A4 

0385 

DSMEM5 

23FC 

043A 

00C9 



DSMEM6 

23FD 

0363 




DSMEM7 

23FE 

0434 

03!60 

0192 


FLG24 

23D9 

0737 

072D 

0724 

07.14 

INCHR 

0'758 

0591 




INCHR4 

079D 

07FE 




KEYPTR 

23DB 

068A 

03AF 

0390 

0366 

+ 


018A 

017A 



KYTBL 

07B9 

0160 




MFLG 

2:3F;1 

069E 

0:3CC 

0:3'^ C: 

02A5 

NMIS 

OICB 

0067 




OTCHR 

06F4 





OTCHRl 

06F7 

050C 




0TCHR6 

07:32 

07FA 




PFLG 

'23DE 

069B 

03B9 

037:3 

02AC 

PRFI..G 

23DA 

0698 

05D6 

02B3 


PUNHEH 

23C2 

04EE 




PUNHEL 

23C3 

04F2 




PUNHSU 

23C0 

0552 

0529 

04E6 


PUNH;3L 

23C1 

0556 

0530 

04EA 


REGTB 

07D5 

047A 




REGTBP 

07F:5 

045D 




F<EMBP2 

007E 

0208 




REST AR 

009F 





RESTR1 

OOAE 

06C)A 

0501 

(:>57F 

04 BO 

RFLG 

23DF 

06 A1 

03BF 

C':3<>C-< 


RST16 

23C4 

001 1 




RSr24 

23C7 

0019 




RS'r32 

23CA 

0021 




RST40 

23CD 

0029 




RS748 

23D0 

00:31 




RST56 

23D3 

00:39 




SEGPT 

07A6 

0102 





0275 00A9 

01 AC 

05BB 0470 0443 03B6 02F4 OOFS 00E4 

03B2 0393 0369 02C-;B 02D6 OIBC 01 A3 
009D 

0340 0334 OOEB ODBC 

0357 034A 0327 0315 0301 02E5 00C6 

0707 041.10 

0351 032B 01B9 01B5 01AO 019C 0195 


0482 (»465 043F OBDO 02B8 02A2 

II-l 




SSFLG 

23F3 

0695 

(»27A 

0202 

01F9 


STKPT 

23E2 

0485 

0468 

0346 

023F 

01F6 

+ 


OOOA 





STKPT1 

23E3 

033C 





UABIN 

06B3 






UBASC 

06BB 






UFGCR 

0686 

OOAF 





WFORl 

063C 

06SB 

0833 

0826 

03CS 

03B» 

UF0R2 

0659 

05D9 

04A3 

03E9 

03|i3 

039F 

UF0R3 

067C 

04A6 

0248 

0205 

0062 


0F0R4 

06A7 

04CB 





UIF 

23DD 

0437 

035A 

0295 

01F2 

OOAC 

UIX3 

0634 

04B6 

0260 

007A 



ULACC 

06DB 

05B3 

05AC 

05A5 

05A1 

0590 

UPACC 

06C4 






upA(::es 

06D5 

056B 

0566 

055F 

054E 

0549 


01f:^6 01 CD OOAl 0083 004B 0043 

OSES 03E* 03B3 0368 0368 OGKB OOE? 009A 0 
037E 02D9 02BE 023B 

005F 

0599 

0544 053C 0538 0534 052D 0526 


GLOBAL SYMBOL. TABI.E 


ARFLG 

23E0 

BFLG 

23F4 

BPTAB 

23E4 

CTCIP 

07FA 

CTC:3L 

07FE 

D20MS 

064F- 

OECKY 

0123 

0IG2 

23r-5 

DIG4 

23F6 

OISMEM 

23F7 

01 SUP 

00F4 

DSMEMl 

23F-8 

DSMEM2 

23F9 

DSMEM3 

23FA 

0SMF.M4 

23F’B 

0SMEM5 

23FC 

DSMEM6 

23FD 

0SMEM7 

23FE 

FLG24 

23D9 

INCUR 

0758 

INCHR4 

0790 

KEYPTR 

23DB 

KYTBL 

07B9 

MFLG 

23E1 

NMIS 

OICB 

GTCHR 

06F-4 

OTCHRl 

06F7 

0TCHR6 

0732 

PFLG 

23DE 

PRFLG 

230A 

PUMUEH 

23C2 

PUNHEL 

23C3 

PUNHSH 

23C0 

PUMHSL 

23C1 

REGIB 

0705 

REGTBP 

07f-:5 

REMBP2 

007E 

RESTAR 

009F 

RESTRl 

OOAE 

RFLG 

23DF 

RST16 

23C4 

RST24 

23C7 

RST32 

23CA 

RST40 

23CD 

RST48 

2300 

RST56 

2303 

SEGPT 

0/A6 

SSFLG 

23F3 

STKPT 

23E2 

STKPT1 

23E3 

UABIN 

06B3 

UBASC 

06BB 

UFGCR 

0686 

UFORl 

063C 

UF0R2 

0659 

UF0R3 

067C 

UF0R4 

06A7 

^ UIF 

2300 

UIX3 

0634 

ULACC 

060B 

IPACC 

06C4 

UPACCS 

0605 









RESTR 

(C) 1978 

hIGRO 

PESIGM COMCFPTS 

MUSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0001 

ADDR 

OBJECT 

sr # 

SOl lRCE SI ATEMEMT HATASE f = I<K.O: RE8TR . SRC 



0002 

NAME 

RESTR 



0003 

;RST, MMI AND BP 

ROUTINES 



0004 

iVERSION F7 5/18/78 



0005 

PSECT 

REL. 



0006 

Gl.OBAL 

DSMEM4 



0007 

GLOBAL 

DSMEMl 



0008 

GLOBAL 

DISUP 



0009 

G1..0BAL 

UIF 



00 lO 

GLOBAL. 

UIX3 



0011 

GLOBAL 

STKPT 



0012 

GLOBAL 

RST 16 



0013 

GL..OBAL 

RST24 



0014 

GLOBAL 

RST32 



0015 

GLOBAL 

RST40 



0016 

GLOBAL 

RST48 



0017 

GLOBAL 

RST56 



0018 

GLOBAL 

DSMEM5 



0019 

GLOBAL 

DSMEM2 



0020 

GLOBAL. 

DISMEM 



0021 

GLOBAL 

DSMEM3 



0022 

GLOBAL 

UFGCR 



0023 

GLOBAL. 

IJFORl 



0024 

GLOBAL 

NMIS 



0025 

GLOBAL 

UF0R3 



0026 

GLOBAL. 

RESTAR 



0027 

GLOBAL 

REMBP2 



0028 

GL.OBAL 

RES'IRI 



0029 

GLOBAL 

BFLG 

>0000 


0030 

ORG 

OOOOH 



0031 

; «-«-K-tt-RESTART INSTRUCIOM HANDL.ER'«"»'»* 



0032 

j-tt-K-^^REiSET ENTRY POINT - RS10 *-i^*r* 



0033 

;*-k-»-RSTO is reserved FOR RESET AND RST8 IS RESERVED 



0034 

} FOR BREAKPOINTS. ALI OTHER RST'S ARE MAPPED 



0035 

i TO L.OCAr iOM! 

3 IN RAM WHERE THE USER CAN INSERT 



0036 

i A JUMP TO THE SERVICE ROUTINE IN RAM FOR 



0037 

J RST 8, 16.. 24. 

32. 48. AND 56. THE USER' S REGISTERS 



0038 

; ARE STACKED 

UPON BREAKPOINT ENTRY AND ALL. 



0039 

i BREAKPOINTS 

ARE REMOVED FROM THE USER'S PROGRAM. 



0040 

; «.#»«f<ESET PUSHBUT TON ENTRY POINT - RSTO 

0000 

3:^CQ23 

0041 

LD 

SP,23C0H 

•'0003 

C:^9E00" 

0042 

JP 

RESTAR ;FINISH INITALIZATTON 



0043 

i *#*«-BREAKPOINT 

ENTRY - RST8 

>0008 


0044 

ORG 

0008H ;START RESTART TABLE 

•'0008 

E475iFI;FF 

0045 

BPENT: LD 

<STKPT),SP iSAVE USER'S SP 

^OOOC 

F5 

0046 

PUSH 

AF iSTACK USER REGISTERS 

•'GOOD 

C5 

0047 

PUSH 

BC 

•'OOOE 

1803 

0048 

JR 

BPENT2--4i 



0049 

; *«<H(-USER ENT RY 

- RSTT6 

•'0010 

C3FFFF 

0050 

JP 

RSTT6 ;MAP INTO RAM 

"0013 

ED57 

0051 

BPENT2: LD 

A. I ; I INTO A. IFF INTO F 

"0015 

F3 

0052 

DI 


"0016 

1803 

0053 

JR 

BPENf3-4i 


tf 7 a 3 

005*4 

i****L.ISER ENTRY 

- RST 24 

"0018 

C3FFFF 

0055 

JP 

RST 24 

"00 IB 

D5 

0056 

BPENT3: PUSH 

DE 

"001C 

E5 

0057 

PUSH 

HL. 

"0010 

F5 

0058 

PUSH 

AF jSAVE I AND IFF 

"00 IE 

1803 

0059 

JR 

BPENT4-* 
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RESTR 

(C) 1978 

MICRO 

8ESIGN 

CONCEPTS 

MUSTEK FLP-80 ASSEMBLER 02. 0 PAGE 0002 

ADDR 

OBJECT 

ST # 

SOl.tRCE 

STATEMENT DATASET = T'KO: RESTR . SRC 


< A 

0060 

; #'K"K-«-US 

;ER ENTRY 

- RST32 

•0020 

C3f-'FFF 

0061 


JP 

RS’I 32 

•'0023 

08 

0062 

8PENT4: 

EX 

AF, AF' ;GET ALT REGS 

'0024 

D9 

0063 


EXX 


••0025 

F5 

0064 


PUSH 

AF 

•'0026 

1803 

0065 


JR 

8PENT5-^ 



0066 

;USER ENTRY - RST40 

•'0028 

C3FFFF 

0067 


JP 

RST40 

•0028 

C5 

0068 

8PENf5; 

PUSH 

BC 

•'002C 

85 

0069 


PUSH 

8E 

'002D 

E5 

0070 


PUSH 

HI. 

•“002E 

1803 

0071 


JR 

8PENI6-«i 


d e. X 3 

0072 


:ER entry 

RS 1 48 

' 0030 

C3FFFF 

0073 


JP 

RST48 

•'0033 

DDE5 

0074 

8PENT6: 

PUSH 

IX 

•"OOSt:* 

00 

00/5 


NOP 

;SAVE A BYTE 

•*‘0036 

1803 

0076 


JR 

BPENT7-Si 



0077 

i 

;er ENIRY 

- RS I 56 

••■ 0038 

C3FFFF 

0078 


JP 

RST56 

•' 003B 

FOES 

00/9 

8PENI7: 

PUSH 

lY 

•'003U 

3E03 

0080 


18 

A, OSH 

•'003F 

8386 

0081 


OUT 

<CTC2),A ;DISABLE KYB8 INIR 

•'0041 

882A0A00- 

0082 


L.8 

IX, (STKPT) ;GET LISERS SP 

“0045 

8823 

0083 


INC 

IX 

•'004/ 

8823 

0084 


INC 

IX 

•'0049 

>88224300- 

■ 0085 


LD 

(STKPT), IX 

•'004D 

•887EFE 

0086 


1.8 

A, (IX-2) ; TEST PC LOW BYTE 

•0050 

87 

008/ 


OR 

A ; SET STATUS 

•0051 

•2003 

0088 


JR 

NZ, BPEN I 8--4> 

•' 0053 

8835FF 

0089 


DEC 

(IX-1) ; DEC HIGH BYTE 

•0056 

8835FE 

0090 

8Ph.NI8: 

DEC 

(IX-2) i DEC LOW BYTE 

•0059 

^887t;F4 

0091 


LD 

A, (lX-12) ; IFF ON STACK 

•'005C 


0092 


AND 

4 ; MASK OUT IFF 

•' 005E 

32FFFF 

0093 


LD 

(UIF),A ; SAVE FOR L-ATER 

•0061 

C8FFFF- 

0094 


CALL, 

UF 0R3 ; GET T AH ADDR AND BPFLG 

•'0064 

1803 

0095 


JR 

BPNT8A-31 

•'0066 

C3FFF>- 

0096 


JP 

NMIS 

•'0069 

2813 

0097 

BPNT 8A: 

JR 

Z,REMBP2-4i ; NO BKPTS FO DISPLAY REGS 



0098 




0099 

; REMOVF 

; BREAKPOINIS DH-ILE IN ZBUG. THEY WILL BE RESTORED ON 



0100 

;A EXECLI'IE OR PROCEED COMMAN):i. 

•' 0068 

88/E02 

0101 

REM8P; 

LD 

A.. (lX+2) ;GET OP CODE TO RESTORE 



0102 

;CHECK 

f OR MUI./I 

:i: -DEF I NET.I BREAKPOIN I S 

' 006H 

FECF 

0103 


CP 

OCFH 

'00/0 

2807 

0104 


JR 

Z,REMBPJ-!T ; BRANCH IF MULT I-DEF I NED 

•'00/2 

886E01 

0105 

REMBPO: 

LD 

L, (IX-f 1 ) 

•'0075 

886600 

0106 


LD 

H, (IX-+-0) ; GET ADDR OF BP 

•'00/8 

77 

0107 


LD 

(HL.), A J REST ORE OP CODE 

•'0079 

C8FFFF 

0108 

PEM8P1: 

CALI 

UIX3 iGET NEXT POSITION AND DEC B 

••■ 007C 

20fe8 

0109 


JR 

MZ,REMBP-i^ i GO AGAIN 



0110 

; DISPLAY PC AND 

8 

OO/t 

8821FFFF 

0111 

rf:mbp2: 

LD 

ix,d;i smem j point to dismem 

•'0082 

2A4800' 

0112 


1.8 

HL, (STKPT) ; POINT TO STACK 

•' 0085 

28 

0113 


DEC 

HL 

•'0086 

7E 

0114 


LD 

A, (HL) ;GET PCH 

•0087 

C8FFFF 

0115 


CALL 

UF OR1 ;WRITE 10 DISMEM 

•' 008A 

8023 

0116 


INC 

IX 

'008C: 

8823 

0117 


INC 

;ix 
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RESIR 

(C) 1978 

MICRO 

DES1GM t. UNCEPT S 

ADDR 

OBJECT 

ST # 

SOURCE SfATEMEWI 

•• 008E 

2B 

0118 

DEC 

•* 0081- 

7E 

0119 

I..D 

0090 

(;;D8800 

0120 

CAL.I 

0093 

DD23 

0121 

INC 

009l!:< 

DD23 

0122 

INC 

•• 0097 

2B 

0123 

DEL: 

’’ OO't^S 

7E 

0124 

l,.D 

0099 

CD9100- 

012f< 

CAI..L 

•" 0098 

C3FFFF 

0126 

0127 

V.IF’ 

i •«-K-t«"«"K-«”B"»-pINISH 

•’009f^ 

lrJj738300‘ 

0 128 

RESTAR: LD 

••■00A3 

31A823 

0129 

LD 

00A6 

3I::00 

0130 

LD 

OOAS 

32FI-1- F 

0131 

LD 

-OOAB 

325F00- 

0132 

l-D 

-OOAE 

CDFFFF 

0133 

RESTRl; CALL. 

••'OOBl 

3F. 11 

0134 

LD 

00B3 

328000 

01 

LD 

OOBZ-. 

3E10 

0136 

L..D 

-OOBS 

32FFFF 

0137 

LD 

-OOBB 

32FFFF 

0138 

L.D 

-OOBE 

1802 

0139 

JR 

OOCO 

1813 

0140 

JR 

•■00C2 

32FFFF 

0141 

RESTR2: LD 

oocb 

32FFFF 

0142 

LD 

•■‘OOCS 

32FFFF 

0143 

I...D 

OOCB 

DB90 

0144 

IN 

•-OOCD 

CB6F 

0145 

BIT 

•■'OOCF 

C29D00- 

0146 

JP 

00U2 

C30008 

0147 

..IP 

1' \ 


0148 

iRELAIIVE OFFSET 

r-, \ i 


0149 

iRELATIVE OFFSET 

! y 

0150 

; HL. =.= ADDRESS OF 

II——• 

0151 

; DE = ADI.IRESS OF 

••■00D5 

13 

0152 

F!ESTR:!i!: INC 

00D6 

D5 

0153 

PUSH 

-OOD/ 

DDEl 

0154 

POP 

00D9 

13 

0155 

INC 

-OOD A 

7D 

0156 

LD 

•• OODB 

93 

0157 

SUB 

OODC 

6F 

0158 

LD 

; -OODD 

DD7700 

0159 

LD 

1 'OOEO 

7C 

0160 

LD 

i ' OOEl 

9A 

0161 

SLiiC 

5 •-00E2 

DD21B400- 

■ 0162 

LD 

••■OOE<fe 

CD9A00- 

0163 

CALL, 

•'00E9 

DD21BC00- 

0164 

LD 

-OOED 

7D 

0165 

ID 

-OOEE 

CDE700' 

0166 

CALL. 

-OOF 1 

C3«^»00- 

0167 

JP 

^>0086 


0168 

CTC2; EQIJ 

>0090 


0169 
0170 

KBSEL: EQU 

END 


MOS'IHK l-LP-80 ASSEMBLER V2. 0 PAGE 0003 
UAIASPf = l'KO:RESTR .SRC 

HL 

A, (HI.) jfiEI PCL 

UPORl ; WRITE TO UISMPIM 

IX 

IX 

HL 

A, (HI.) } (CT A 

UPORl ;WRITE TO DISMEM 
i n SUP iGO DISPLAY 

RESTART ROUT 

(STKPT),SP ; INIT SP 

SP, 23A8H i INIT SP (ZBUGS) 

A.. OOH 

(BP LG),A ; CLEAR BFLG 

(UIP;), A ; CLEAR INT R BIT' 

UF GCR i CI..R PLAGS 

A, IIH ;PROMPT CHARACTER 

(DISMEM), A 

A, lOH B CHARACTER 
(DSMEMl), A 
(DSMEM2), A 
PlEST R2—3, 

RESTR3-$ ; RELATIVE OFFSET CALCULATI 

(0SMEM3), A 
(DSMEM4), A 
(DSMEM5), A 

A.. (KBSEL) ; SENSE SWITCH 

5, A ;BIT T EST 

MZ,DISUP ; GO TO ZBUG 

0800H ;REST ART T O PROM 

( ALCUI..AT 3 ON ROUT IME-AUT OMAT ICALLY CALCULA 
AND PLACES IT IN MEMORY AND ON THE DISPLA 
OPCODE AT DESTINATION OF RELATIVE JUMP 
THE INSTRUCTION WHICH HAS THE OFFSET 
DE iPOINT TO OFFSET 

DE 

IX ;SAVE DISPLACEMEMT ADDRESS 

DE jPOINT TO NEXT OPCODE 

A, L i GET LOW BYTE 

E iSUBTRACT 

L, A i i SAVE OFFSET 

(IX+0),A }CHANGE MEMORY 

A, H ; GET HIGH BYTE 

A, D i SUBTRACT 

IX, DISMEM 

UPORl i WRITE OVERRANGE TO DISPLAY 
IX, DSMEM2 
A, 1... 

UPORl i WRITE OFFSET TO DISPLAY 

DISUP ;G0 DISPLAY 

86H i SS./PROM PGM 

90H i M0NIT0R./PR0M1 SENSING 


ERR0RS=0000 
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DISUP 

<C) 1978 

MICRO 

DESIGN 

CONCEPTS 

MUSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0001 

ADDR 

OBJFCT 

ST # 

SOURCE 

STATEMENT DAT ASET = DKO:DISUP . SRC 



0002 


NAME 

DISUP 



0003 

; DISPLAY UPDATE 

ROUTINE 



0004 

i VERSION 0.3 3./13./78 



0005 


PSECT 

REL 



0006 


GLOBAL 

DISMEM 



0007 


GLOBAL 

SEGP 1 



0008 


GLOBAL 

DECKY 



0009 


GLOBAL 

DISUP 



0010 


GLOBAL 

DISUP 

>00F4 


0011 


ORG 

00F4H 



0012 

; ■k-ihh(.##*##DISPLAY update ROUT INE-«"»'»*-»**** 



0013 

} *-»FUNC 

TION: MOVES DAT A FROM DISMEM TO DISPLAYS. 



0014 

i *-ttENTRY:DA I A TO BE DISPLAYED IN SIX MEMORY LOCATIONS 



0015 


STARTING AT LOCATION DISMEM. 



0016 

;**EXIT 

: ALL SIX 

DIGITS REFRESHED - REGISTERS DISTROYED AR 



0017 

f 

IX, A, 

B/ H.1 L 



0018 

i *«-RFGI 

STEP USAGE;HL IS POINTER TO CURRENT LOC IN DISMEM 



0019 

f 


IX IS POINTER TO SEG PATTERN TABLE 



0020 

f 


B IS CURRENT DIGIT POINTER 



0021 

} 


E HOLDS DIGIT" DATA TO BE DISPLAYED 



0022 

f 


A AND D ARE SCRATCH REGISTERS 

•'OOF 4 

21FFFF 

0023 

DISUP; 

l.D 

HL,DISMEM i POINT TO START OF BUFFER 

•'00F7 

0620 

0024 


I.D 

B,020H 1 POINT TO LEFT DIGIT 

•' 00F9 

5F 

0025 

DISUPl; 

LD 

E, (HI.) jGET first byte 

•'OOFA 

1600 

0026 


I.-D 

D, 0 ; CLR 1' 

•'OOFC 

3F00 

0027 


LD 

A, 0 

•OOFt 

0380 

0028 


our 

(D1GLH),A ;TURN OFF DISPLAY 

•'0100 

DD21FFFF 

0029 


l.D 

IX,SEGP1 i INDEX INTO TABLE 

•'0104 

DD19 

0030 


ADD 

IX,DE iFOR SEGMENT PATTERN 

•'0106 

DD7E00 

0031 


LD 

A, <IX-+-0) ;GET PATTERN 

•' 0109 

D388 

0032 


our 

(SEGLH), A iOUT TO SEG LATCH 

•'01 OB 

78 

0033 


l.D 

A, B 

•' 01OC 

D38C 

0034 


OUT 

(D1GLH),A i OUT T 0 DIGIT LATCH 

• OlOF 

1E2D 

0035 


LD 

E,450 ;SET DELAY FOR 1 MS 

•'0110 

ID 

0036 

DISUP2: 

DEC 

E 

•'0111 

3E00 

003/ 


I.D 

A, 0 ; DELAY LOOP 

•'0113 

BB 

0038 


CP 

E 

•'0114 

20EA 

0039 


JR 

MZ,D1SUP2-* 

•'0116 

3E01 

0040 


LD 

A, OlH 

•Oils 

B8 

0041 


CP 

B ; B=l -? 

•'0119 

280S 

0042 


JR 

Z, DISUP3-«i iYES, RE-INIT EXIT 

•'01 IB 

23 

0043 


INC 

HL ;NO,POINT TO NEXT DIGIT 

•OllC 

CB38 

0044 


SRI- 

B j SH1F T r0 ME X T DIG1T" 

•01 IF 

18D9 

0045 


JR 

DISUPl-Si 

•' 0120 

C3EFFF 

0046 

DISUP3: 

JP 

1.iECK;Y i GO DECODE KEYS 

>00S(': 


0047 

DIGLH; 

FQLI 

8CH ;WRITE ONLY - DIGIT SELECT 

>00S8 


0048 

SEGLH: 

EQU 

S8H iWRITE ONLY - SEG PATTERN 



0049 


END 
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DECKY (C) 1978 hUH'RO DESIGN COMCt PIS MOSfEK FLP-80 ASSEMBLER V2. O PAGE 0001 
ADUR OBJECf SI # SOGRCE SIAlEMEMI DA I ASET = DKO; DECKY .SRC 


0002 

ORG 

<.H2:3H 

0003 

;KEY DECODE AND 

EX'.CUT ION 

0004 

.! VERSION 2. 1 5 

/'I //7S 

0005 

PSECT 

REL. 

C)006 

NAME 

DECKY 

0007 

GLOBAL 

UF0R4 

OOOiS 

GLOBAL 

UEORl 

0009 

GLOBAL 

UE0R2 

C‘010 

GLOBAL 

UF0H3 

001 1 

GLOBAL 

REMBP2 

0012 

GLOCiAL 

D2<)MS 

0013 

GLOBAL.. 

KEYPTR 

0014 

GL.OBAL 

STKPT 

0015 

GLOBAL 

ST KPT1 

0016 

GLOBAL. 

SSFLG 

001.7 

GLOBAL 

UPACCS 

<>018 

GL-OBAL 

OTCHRl 

<1019 

GLOBAL 

0THCR6 

0020 

GLOBAL 

I.IFORI 

<>021 

GLOBAL 

BPT AB 

0022 

GLOBAL 

DIG4 

0023 

GLOBAL. 

DIG2 

0024 

GI..OBAL 

I.'IGS 

0025 

GL.OBAL 

MELG 

00.26 

GLOBAL 

L^FL-G 

0027 

GLOBAL 

RFLG 

00.28 

GLOL-iAL 

ARFLG 

<>029 

GL.OBAL. 

PFL G 

<>030 

GLOBAL 

PRFLG 

0031 

GL-OBAL 

INCHR 

0032 

GLOBAL 

PI..INHSH 

0033 

GLOBAL.. 

PUNHSL 

00:;^4 

GLOBAL 

PLINHEH 

00:35 

GLOBAL 

PLINHFL 

0036 

GLOBAL. 

REGT B 

00:37 

GLOBAL 

RESTAR 

00:38 

GLOBAL. 

RESTRl 

0039 

GLCiBAL 

DISLIP 

0040 

GL.OBAL 

REGT BP 

0041 

GLOBAL 

DISMFM 

0042 

GLOBAL. 

RFLG 

0043 

GLOBAL 

UIF 

0044 

GL-OBAL. 

DSMEMl 

0045 

GLOBAL 

DSMEM2 

0046 

GLOBAL 

USMEM3 

0047 

GLOBAL 

DSMEM4 

0048 

GLOBAL 

DSMEM5 

0049 

GLOBAL 

DSMEM6 

005<.> 

GI._OE!AL 

DSMEM7 

<>051 

GLOBAL 

ULACC 

0052 

GLOBAL 

FLG24 

0053 

GLOBAL 

LI 1X3 

0054 

GLOBAL 

KYTBL 

0055 

GLOBAL 

CTCIP 

0056 

GLOBAL. 

MM IS 

0057 

GLOBAL 

DECKY 


OOeiS ; PUNC f ION: PLANKS DISPLAY, SCANS ENTIRE MATRIX FOR CLOSURE. 
0059 } IE CLOSURE IS FOUND A 20 MS DELAY IS INVOKED 
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I.1ECKY 

ADUR 


<C) 1978 MH::R0 DESIGN GOMCEP IS 
OBJECI ST # SCil.iRCE STATEMENT 


0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 


•"0123 

3E7E 

008:3 

•0125 

D388 

0084 

80127 

3fc{3F 

0085 

•"0129 

D3SC 

0036 

••■012B 

DB90 

0087 

•012D 

E61F 

0088 

••■012F 

EE IP 

0089 

•0131 

CAPPPP 

0090 

•01:34 

CDFFPP 

0091 

••0137 

0E8C 

0092 

•" 01 39 

0601 

(>093 

*" 01 

FD41 

0094 

■■Ol:3D 

DB90 

()09S 

••■013P 

E61P 

0096 

•0141 

PE IF 

0097 

.-0143 

200A 

0098 

-0145 

CB20 

0099 

-0147 

3E40 

01 <>0 

-0149 

B8 

0101 

-014A 

20EP 

0102 

-014C 

C33201 - 

0103 
0104 



0105 

-014P 

0E(»0 

0106 

-0151 

OD 

0107 

-0152 

CB38 

0108 

-0154 

20FB 

0109 

- 0156 

CB21 

01J 0 

-0158 

CB21 

01J 1 

-015A 

CB21 

0112 

- 015C 

CB21 

011:3 

-015E 

Ifc*) «7 

0114 

-015P 

21PEEP 

0115 

-0162 

BE 

0116 

-0163 

2804 

0117 


NOSIEK PLE-80 ASSEMBLER V2. 0 PAGE 
DATASET = DKO:DECKY . SRC 


0002 


i TO DEBOUNCfe KEYS. KEY MATRIX IS SCANNED ONE. 

i ROW AT A T IME, CHECKING ALL (COLUMNS. KEY VALUE 

i IS POUND AND IE IT IS A HEX DIGIT IT IS PLACED 

i IN THE NEXT EMPTY LOCATION OE DISMEM <POINTER= 

i KEYPTR). FLAGS ARE SET WHEN 2 DIGITS (DIG2) 

; AND 4 lOGlTS HAVE BEEN ENTERED (DIG4). WHEN 

; 8 DIGITS HAVE BEEN ENTERED A MEMORY CHANGE IS 

i CALI.ED. IE A COMMAND KEY IS DECODED THE CORRECT 

; SERVICE ROUTINE IS POUND IN A JUMP TABLE (JPTAB) 

i COMMAND KEY EXECUTION ROUTINES ARE ALSO INCLUDED 

; IN THIS MODULE. 

i ENTRY: NONE REOUIRED, DONE AFTER DISP UPDATE (DISUP) 

{EXIT: IP CMND KEY, CMND HAS BEEN EXECUTED. IF HEX 

; KEY, DATA HAS BEEN ENTERED INTO DISMEM. 

; REGISTERS USED: 

; A-SCRATCH-KEYSL VALUE 

; B-DIGI..H VALUE 

I C-SCRATCH-UNIOUE WORD FROM ROW AND CLMN DATA 

i HL-POINTER INTO KYTBL 

j HL-POINTER INTO DISMEM (KYPTR) 

; BC-SCRATCH-USED TO COMPUTE OFPSET INTO DlSMEM 

; EXX-USED BY PROM PROGRAMMER TO HOLD POINTERS 

; DURING ERROR CHECKING AND DISP USING NEXT KEY. 

DECKY: LD A, 7PH 


KEYDMl 


LD 

A, 7PH 


OUT 

< SEGLH),A 

iTLIRN OFF DISPLAY 

LD 

A, :3EH 


OUT 

(DIGLH),A 

; OUTPUT AI.L ROWS LOW 

IN 

A, (KBSEL) 

iINPUT COLUMN DATA 

AND 

IFH 

iMASK OUT OTHER INPUTS 

CP 

lEH 

;ANY KEY DOWN? 

JP 

Z,DISUP ;N0, 

RET RUN T O DISPLAY 

CAI..I.. 

D20MS 

;YES, WAIT FOR DEBOUNCE 

I..D 

C, I.<1GLH 


LD 

B, 01H 


OUT 

(C), B i PLAC 

E SELECTED ROW LOW 

IN 

A, <K13SEL) 

;INPUT COLUMN DATA 

AND 

IPH ;MASK 

OUT D5, D6, D7 

CP 

lEH ;KEY 

liOWN? 

JR 

NZ,KEYDN2-* 

;YES, DECODE KEY 


SLA B ;NO,SELECT NEXT ROW 

LD A, 40H 

CP B ; ALL. DONE? 

JR NZ,KEYDWl-$ i NO LOOP BACK 

JP DISUP iYES EXIT 

j'C-frENTRY (.OMOniONS TO KEYDECODE ARE ROW IN B AND 
} COI...UMM (MASKPD BY IE) IN A. 


KEVDN2: 

KEYDN3: 


KEYDW4: 


C, OOH 

V- 

B 

NZ,KEYDN3-^^ iPAl.L THROUGH WHEN B=0 

C * ^ 

c 

c 

C J (jET value to high nibble 

A, C JCOMBINE WITH A 

HL,KYT BL i SET UP POINTER TO NEXT DIG 

<HL) , A=TALTL.E POI.IND 

2,KEYDN5-9; ; YES, POUND IT 
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DECKY 

( L*) J 9 / 8 

MCRO 

DESIGN 

COMCEP'I 

S MOSIEK FLP-80 ASSEMBLER V2. 0 PAGE 0003 

ADDR 

OBJEC f 

SI # 

SO', IRCt 

STATF.MENT DATASET = liKO: DECKY .SRC 

‘“016!d 

23 

0118 


INC: 

HL 

** 01 

04 

0119 


INC 

B ;ADJ POINlERS 

•0167 

181-9 

0120 


JR 

KEYDN4-!(i ; LOOP BACK 

0169 

DB90 

0121 

KEYDM5: 

: IN 

A, <KBSEL) ;C:K FOR KEY RELEASE 

•••016B 

E61F 

0122 


AND 

OlFH iMASK OTHER INPUTS 

-0160 

FEIF 

0123 


CP 

OlFH 

•••016f- 

2UF 8 

0124 


JR 

NZ,KEYDN5-t ;LOOP BACK TILL KEY UP 

•-0171 • 

CDit©»- 

78'"*°^ 

0125 


CAI..L 

D20MS i DEBOUNCE 

-0174 

0126 


LD 

A, B ; GE'I KEY VALUE 

-0175 

FEIO 

0127 


CP 

lOH 

-0177 

3045 

0128 


JR 

MC,KEYDN6-$ ;COMMAND KEY GO DECODE 

-0179 

2AFH-F 

y,.,d fc Z 

0129 


I.D 

HL, (KEYPTR) ; HEX KEY, SAVE IN DISMEM 

-oi/c 

01 -30 


LD 

< HL.), B 

•-0171J 

oimh 

0131 


OR 

A 

-017E 

0132 


LD 

BC,DSMEMl 

-0181 

ED42 

0133 


SBC.: 

HL,BC ;ENTERED DIGIT 2? 

-0183 

2820 

0134 


JR 

1, KEYDNA-^ 

•' 0 185 

B7 

0135 


OR 

A i CLEAR CARRY 

-■ 0186 

OIHFFH 

0136 


LD 

BC,DSMEM3 ; CLE AR CARRY 

•*“ 0189 

2A7A01- 

0137 


I.D 

HL,(KEYPTR) 

•-018C 

ED42 

0138 


SBC 

HL,BC iENIERED DIGIT 4? 

•'018E 

28 IB 

0139 


JR 

Z,KEYDNS-f i YES, INC FLAG 

0190 

B7 

0140 


OR 

A 

-0191 

OlFFHB 

0141 


l.D 

BC,DSNEM7 

-0194 

2A8A01 •- 

0142 


LD 

HL, (KEYPTR) ; HEX KEY, SAVE IN DISMEM 

-0197 

ED42 

0143 


SBC 

HL, L!#C: j8 DIGITS IN? 

-0199 

2816 

0144 


JR 

Z,KEYDN9-4i ; YES, INC FLAG 

•-019B 

2:A9501 •- 

0145 

KEYDN7: 

LD 

HL, (KEYPTR) i GEI KEY POINTER 

-019E 

23 

0146 


INC 

HL ;INCREMENT IT 

•-019E 

229C01 •- 

0147 


ij:i 

(KEYPTR),HL ;SAVE HL 

•-01A2 

C341.I01 •- 

0148 


JP 

DISUP jEXIT 

•-01A5 

21FFF-F 

0149 

KEYDNA: 

l_D 

HL, DIG2 

•-01A8 

34 

0150 


INC 

(HI-) 

•-01A9 

18F0 

0151 


JR 

KEYDN7-$ 

-OlAB 

21FF-FH 

0152 

KEYDNS; 

LD 

HL, DIG4 

-OlAE 

34 

01513! 


INC 

(HL) 

-OlAF 

18EA 

0154 


JR 

KEYDN7-$ 

•-01B1 

CDB403- 

0155 

KEYDN9; 

CALL 

ALTER iENTER DA 1A TO MEM, PORT OR REG 

■-01B4 

2AA001 •- 

0156 


LD 

HL, (KEYPTR) 

•-01B7 

2B 

0157 


DEC 

HL iBACKUP POINTER TO 6 DIGITS IN 

•-01B8 

22B501 •- 

0158 


LD 

(KEYPTR), HL }SAVE HL 

- U1 t'B 

C3A301 •- 

0159 


JP 

DISLIP 



0160 

iFIMD ADDRESS 

OF COMMAND KEY HANDLER-KEYVALUE IN A 

-01 BE 

D610 

0161 

KEYDM6: 

SOB 

lOH ;KEY 16=0 KEY 17=3 

-01 CO 

4F 

0162 


LD 

C, A 

-oici 

81 

0163 


ADD 

A, C; i DOUBLE OFFSET 

•-01C2 

81 

0164 


ADD 

A, (.' i TRIPLE OFFSET 

•-01C3 

4F 

0165 


I..D 

C, A 

-01C4 

0600 

0166 


LD 

B, OOH 

•-01C6 

210C02- 

0167 


l.D 

HL, JPT AB jGET T ABLE ADDR 

•-01C9 

09 

0168 


ADD 

HL, BC }ADD OFFSET 

•-01CA 

E9 

0169 


JP 

(HL) 



0170 

;SERVICE ROUIIME FDR MMl INTERRUPTS, SINGLE STEP OR ABORT 

-OICB 

EU73FFFF 

0171 

NMIS; 

LD 

(STKPT),SP i PRESERVE USER-'S SP 

-OlCh 

F5 

0172 


PUSH 

AF 

-01 DO 

3E03 

0173 


LD 

A, 03H 

•-01D2 

D386 

0174 


OUT 

(CTC2), A ; SHUT DOWN (;:TC 

•-01D4 

ED57 

0175 


LD 

A, I .! GET 1 INTO A, IFF INTO F 





DECKY 

< C) 1978 

h'ICHO 

DESIGN C 

OMCEPTS 

MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0004 

ADDR 

OBJECT 

ST # 

SOURCt ^ 

STATEMENT DAfASET = DKO;DECKY .SRC 

-0106 

C5 

0176 


PUSH 

BO¬ 

-0107 

D5 

0177 


PUSH 

DE ;SAVE REGISTERS 

•oicts 

E5 

0178 


PUSH 

HL 

-■01D9 

F5 

01/9 


PUSH 

AF 

•'01 DA 

08 

0180 


EX 

AF7AF' / 

•'OIDB 

09 

0181 


EXX 

f ''' 

•'01 DC 

F5 

0182 


PUSH 

AF 

•'01 DO 

C5 

0183 


PUSH 

BC V /' 

•'OIDE 

05 

0184 


PUSH 

DE ' /' 

•'OIDF 

E5 

0185 


PUSH 

HL 

•'OlEO 

DDES 

0186 


PUSH 

IX 

•'01E2 

FDE5 

0187 


PUSH 

lY 

-■01E4 

DD2ACD01 

' 0188 


I..D 

IX, (STKPT) iGET USER'S SP 

•'01E8 

DD23 

0189 


INC 

IX 

•'OlEA 

DD23 

0190 


INC 

IX iAD..JUST TO USER'S REAL SP 

•'01 EC 

DD7EF4 

0191 


LD 

A, (IX-12) i IFF ON STACK 

•'OlEF 

E604 

0192 


AND 

4 ;MASK IFF 

•'OlFl 

32FFFF 

0193 


LD 

(UIF),A i SAVE 

•'01F4 

DD22F601 

•' 0194 


l.D 

(ST KPT), IX }SAVE USER'S SP 

•'01F8 

3AFFFF 

0195 

MNISl; 

I.D 

A, (SSFLG) i IN SS MODE?" 

•'OlFB 

B7 

0196 


OR 

A iSET STATUS 

•'OlFC 

CA2301' 

0197 


JP 

Z, DECKY iNO, ITS A KB INTR 

•'OlFF 

3E00 

0198 

MM;tS2; 

UJ 

A, OOH 

•'0201 

32F901 •' 

0199 


LD 

< SSFLG), A iCLEAR E LAG 

•'0204 

CDFFFF 

0200 


CALL 

UF0R3 ; GET BP DATA 

•'0207 

CAFFFF 

0201 


JP 

Z, REMBP2 iNO BP, DISP PC AND A 

•'020A 

1842 

0202 


JR 

CCSlC;-$ ; INST ALL BP, ACTIVATE KB AND RET 


C3:^002' 

0203 

i JUMP 1 ABl .E FOR 

COMMAND KEYS 

•'020C 

0204 

JPTAB; 

JP 

CCSl ; EXEC 

•'020F 

C37202' 

0205 


JP 

CCS2 ; SS 

•'0212 

C3A102 •' 

0206 


JP 

CCS3 ; MON 

•'0215 

C3A402-' 

0207 


JP 

CCS4 ;NEXT 

•0218 

C3ED02' 

0208 


JP 

CCS5 jREG- DISP 

•'02 IB 

C30803 •' 

0209 


JP 

CCS6 ; REG DISP 

•02 IE 

C36B03 •' 

0210 


JP 

CCS7 >PORT EXAM 

•'0221 

C39503 •' 

0211 


JP 

CCSS i MEM EXAM 

'■ 0224 

C39704' 

0212 


JP 

CCS9 i BP 

•0227 

C3CA04 •' 

0213 


..JP 

CCS10 i PUNCH TAPE 

/022A 

C38105' 

0214 


JP 

CCS11 iLOAD TAPE 

-'022D 

C3D305' 

0215 


...Ip 

CCS12 • ; PROG PROM 



0216 

5 EXEC KEY HANDLER 

••■ 0230 

•3F.00 

0217 

CCSl: 

LD 

A, OOH 

•0232 

D38C 

0218 


OUT 

(D1GLH), A ; CLEAR DISPLAY 

•'0234 

3AAC01 •' 

0219 


L.D 

A,<D1G4) 

•'0237 

B7 

0220 


OR 

A i SET STATUS 

•' 0238 

280D \ 

0221 


JR 

Z,CCSlA-$ i4 DIGITS NOT IN PROCEED 

•'023A 

CDFFFF 0222 


CALI.. 

UF0R2 >GET STARTING ADDR IN HL 

•• 023D 

DD2AF60J 

0223 


LD 

IX, (STKPT) iSET POINTER TO USER-S SI 

•'0241 

DD75FE 

0224 


LD 

(IX-2),L 

•'0244 

DD74FF 

0225 


LD 

<IX-1),H ;CHANGE PC TO NEW ONE 



0226 

1 PROCEEl 1 MODE 


•0247 

CD0502 •' 

0227 

CCSl A;. 

i;::ALl 

UF0R3 ; CHECK IF BP'S ACTIVE 

•'024A 

202B 

0228 


JR 

NZ,CCS2A-$ i YES SS ONCE 

•'024C 

1816. 

0229 


JR 

CCSlD-$ i NO, ENABLE KB AND RET 



0230 

i INSIALI 

BREAKPOINTS AND SAVE USERS OP CODES 

•'024E 

DD21FFFF 

0231 

CCS1C; 

L.D 

IX,BPTAB iPOINTER TO BP TAB 

•'0252 

DD6-6.00 

0232 

CCSICA: 

LD 

H, (IX+O) 

•0255 

DD6.E01 

0233 


l.D 

L,<IX+1) iGET ADDR OF OP CODE 


II-IO 




DECKY 

<C) 1978 

01CRO 

DES1GN CONi::F P'l 8 

MUSTEK FLP-80 ASSEMI-iLER V2. 0 PAGE 000' 

ADDR 

OBJECT 

ST # 

S0I.IR<;;:E: statement dataset = 1'K0;DECKY .SRC 

02‘dS 

7E 

0234 

L.D 

A, < HL) ) GET OP CODE 

■■02^>9 

OECK 

0235 

LD 

C, OCFH ; INS TALL. RST7 OP CODE 

■■■02-z>B 

71 

0^236 

LD 

< HL ) , i: ; AS A BP 

■■'02‘5C 

DD7702 

0237 

L>..i 

<IX+2),A jSAVE USERS OP CODE 

OZtiF 

CDEEEF 


CALL 

LI 1X3 i POINT' TO NEXT LOCATION 

■" 0262 

20EE 

0239 

JR 

N2,CCS1CA-IF ; LOOP BACK FOR MORE. 



0240 

j ENABl. E KEYBOARD FOR ABORT 

•0264 

3E04 

0241 

CCS ID: Li t 

A, 04H 

0266 

D38C 

0242 

OUT 

< D1GLH).. A ; ENABLE NMI I NTERRUP'I 

•' 0268 

3E45 

0243 

LD 

A, 45H 

■026A 

11386 

0244 

OUT 

(CrC2),A jCTC TO MAKE A ZC./rO 

026C 

3E01 

0245i 

I...D 

A, OlH 

•■'026E 

1j386 

0246 

OUT 

<CrC2),A SON ONE NEG PULSE IN 

•0270 

1812 

0247 

JR 

CCS2B-^ ; RESTORE USER'S REGISTERS 



0248 

; SINGLE STEF KEY HANDLER 

->•'02/2 

3E.00 

0249 

CCS2: LD 

A.. OOH 

•0274 

32FFFI- 250250 

LD 

(BFLG),A jCLEAR OUT ANY BP 

••02/7 

3E01 

0251 

CCS2A: LD 

A, OlH 

••0279 

320202' 

0252 

L.D 

<SSFLG),A ; SET SS FLG 

•••027C 

3E07 

0253 

L.D 

A, 07H 

••■027E 

D3S6 

0254 

01.IT 

<CTC2),A ; no INTR RESET CTC2 

•0280 

3E0B 

0255 

LD 

A, IID t INIT CTC FOR 176 COUNTS 

•'0282 

LI386 — 

~ 0:256 

OUT 

(C TC2), A i LINT IL NM I I N'TR 



0257 

f RfcS rORf: IS rir.KS 

'■•0284 

FDEl 

0258 

CCS2B: FOR 

lY 

••■ 0286 

DI.IE1 

0;:/59 

POP 

IX 

•0288 

El 

0260 

POP 

HL. 

••• 0289 

D1 

0261 

POP 

DE 

••• 028A 

Cl 

0262 

POP 

BC i ALTERNATE REGISTERS 

•'028B 

FI 

0:263 

POP 

AF 

•'02SC 

08 

0264 

FX 

AF, AF ' 

•'028D 

09 

0265 

EXX 


••■028E 

F-1 

0266 

POP 

AF ; I AND IFF 

••■028K 

ED47 

0267 

LD 

I,A ; RESTORE I 

•0291 

El 

0268 

POP 

HI¬ 

••02’5^ 

01 

0:269 

POP 

DE 

•'0293 

Cl 

0270 

POP 

BC 

•'0294 

3AE201 •' 

0271 

LD 

A, <U1F) i GET IFF 

•'0297 

B7 

0272 

OR 

A ; SET STATUS 

'0298 

C29E02' 

0273 

JP 

NZ,CCS2C ; GO ENABLE INTR 

•'029B 

FI 

0274 

POP 

AF 

•'029C 

F3 

0275 

D1 

;DISABLE INTERRUPTS 

•'029D 

C9 

0276 

RET 

; TO I..ISER 'S PROGRAM 

•'029E 

FI 

0:277 

CCS2C: POP 

AF 

•'029F 

FB 

0278 

El 

i ENABLE INTERRUPTS 

•'02 AO 

C9 

0279 

RET 

/RETURN TO USER PROGRAM 



0280 

; MON KEY HANDLER - FORCES RESTART OF MONI TOR 



0281 

;AND SAVES USER' 

S REGISTERS 

•'02A1 

C3FFFF 

0282 

CCS3; JP 

RESTRl /CLEAR FLAGS/ DISP HDR 



0283 

i NEXT KEY HANDI-ER 



0284 

>USED TO SELECT 

NEXT MEMORY/ NEXT PORT OR NEXT ERROR 



0285 

JIN PROM PROGRAMMING ROUTINE 

•'02A4 

3AFFFF 

0286 

CCS4: LD 

A/<MFLG) 

•'02A7 

FEOl 

0287 

CP 

OlH /MEMORY EXAM MODE ACTIVE 

•'02A9 

2812 

0288 

JR 

Z/ C:CS4B-* 

'02AB 

3AFFFF 

0289 

LD 

A/ <PFLG) 

•'02AE 

FEOl 

0290 

CP 

OlH JPORT EXAM MODE ACTIVE? 

•'02B0 


0291 

JR 

Z/ CCS4C-* 





II-ll 



DECKY 

(C) 19/8 

ADDR 

OBJECT 

••■02B2 

3AFFFF 

•3:;)2B5 

FEOl 

••■02B7 

C2A202' 

••02BA 

C33006" 

•••02BD 

CD3B02" 

•■■02C0 

23 

•0201 

7C 

"0202 

CDFFFF 

•••02C5 

DD23 

••'02C7 

DD23 

••■02C9 

7D 

••02CA 

CDC302"' 

••■02CD 

DD23 

'•02CF 

DD23 

-0201 

7E. 

••■02D2 

CDCt!02‘ 

•'02D5 

C3BC01" 

• U2D8 

CDBE02" 

••■02DB 

4C 

•"02DC 

oc 

•■•02DD 

ED78 

•'02DF 

79 

•'02E0 

CDD302" 

•-02E3 

UD21FFFF 

••02E;7 

CUh-.102*‘ 

••02EA 

C31I602 •" 

••02ED 

3E01 

••02EF 

32FFFF 

-02F2 

DD21FFFF 

••■02F6 

3E12 

•••02F8 

DD7701 

•••02FB 

CD5504" 

•••02FE 

7E 

••■02FF 

DD21E502 

0303 

C1.IE802 •' 

•'0306 

185A 

•0308 

3E01 

•"030A 

32FFFF 

•' 0‘30D 

CD6E04" 

"0310 

380A 

"0312 

7f: 

•" 0313 

DD210103 

•"0317 

Cl,10403 •" 

"031A 

1846 

"031C 

F EOS 

"03 IE 

2835 

•" 0320 

FE02 

•" 0322’ 

2817 

"0324 

71= 

"■ 0325 

DD211503 

... q32'5/ 

DD22B901 

•"03:2D 

CD 1803 •" 

"0330 

23 

"0331 

7E 


MICRO 
ST # 

0292 
0293 
0294 
029t:< 
0296 
0297 
0298 
0299 
0300 
0301 
0302 
0303 
0304 
0305 
0306 
030/ 
0308 
0309 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
0325 
0326 
0327 
0328 
0329 
0330 
0331 
0332 
0333 
0334 
0335 
0336 
0337 
0338 
0339 
0340 
0341 
0342 
0343 
0344 
0345 
0346 
0347 
0348 
0349 


DESH3N CONCEPTS MOSTEK l-LF-80 ASSEMBLER V2. 0 PAGE 0006 
SOURCE STATEMENT DATASE T = ItKO; DECKY . SRC 


CCS4A; 


CCS4B; 


CCS4C; 


( 


LD 

CP 

JP 

JP 

CALI. 

INC 

LD 

CALl- 

INC 

INC 

LD 

CALL 

INC 

INC 

LD 

CALL. 

JP 

CALL 

LD 

INC 

IN 

LD 

CAU.. 

LD 

CALL 

JP 


A,(PRKLG) 

OlH iPROM PROG MODE ACTIVE? 

N2,RESTR1 iKEY HAD NO MEANING 

CCS1 2D ; YES, PROM PROG MODE ACTIVE 
GO DISPLAY NEXT ERROR 
i FORMAT TO FOUR LiiYTES IN HL 
iSELECT NEXT MEMORY ADDR 


UF0R2 

HL 

A, H 

LIFORl 

IX 

IX 

A, L 

LIFORl 

IX 

IX 

A, <HL) 

LIFORl 

DISUP 

UF0R2 

C, H 

C 

A, <C) 
A, C 


>UPDATE FIRST TWO DIGITS 
jIX IS ALREADY PTING TO DISMEM 


UPDATE SECOND TWO DIGITS 


;READ NEW MEMORY 
;UPDATE THIRD TWO DIGITS 
;GO DISPLAY 

iFORMAT TO FOUR BYTES IN HL 
ii ONLY H HAS MEANING 
;SELECT NEXT PORT 
;READ PORT 

iIX ALREADY POINTING TO DISMEM 


LIFORl 

IX,DSMEM4 iPOINT TO LAST TWO DIGITS 

LIFORl ; WRITE INTO DISMEM 

DISLIP ; GO DISPLAY 


; AL.TERNATE REGISTER DISPLAY 
CCS5: LD A, 01 

LD (ARFLG),A iSET ARFLG 

LD IX,DISMEM ; POINT TO REG 

LD A, 12H i PRIME CHAR 

LD (IX + 1),A ; WRIT E TO DISPLAY 

CALL ALTERS 

LD A, (HL) i GET INTO A 

LD IX,DSMEM4 i PT TO LAST 2 DIGITS 

CALL LIFORl i WRITE A 10 DISMEM 
JR CCS6C-^ 

iMAlN REGISTER DISPLAY 


CCS6: LD 

LD 

CALL 
JR 
LD 
LD 
CALI. 

JR 

} HANDLE PC, SP, IX, lY 

L L'S6 A CF' 3 

JR 
CP 
JR 
LD 
l.D 
LD 
CALL 
INC 
LD 


i SiET F;FLG 


A, OlH 
(RFLG), A 
ALTER6 

C, CCS6A-31 i SPEC REG LT 6? 

A, (HL) ; t3ET INTO A 

IX,DSMEM4 ; PT TO LAST 2 DIGITS 

LIFORl i WRITE A TO DSMEM4, 5 
CCS6C-$ 


3 ;IS IT KEY 3 

Z,CCS6B-4i ; YES, IFF 

2 iKEY 2? 

Z,CCS6A1-* ;YES, STACK POINTER 

A, (HL) J LOW BYTE. INDD A 
IX, D3MEM4 

(KEYPTR),IX jPREPARE FOR FOUR DIGITS I 

LIFORl i FIRST BYTE TO DSMEM2, 3 
HL 

A, (HL) 


11-12 


i HIGH BYTE TO A 




DECKY 

(C) 1978 

MICRO 

DESIGN •: 

OMCEPIS 

ADDR 

OBJECT 

ST # 

SCH.IKClF 

•TA'I EMEM 

■0332 

DD21FFFF 

0350 


LD 

••‘0336 

CD2E03' 

0351 


CALL 

•'0339 

182D 

0352 


JR 

'• 033B 

3AFFFF 

0353 

CCS6A1! 

LD 

••033E 

DD213403' 

■ 0354 


LD 

•0342 

03 •• 

0355 


CALL 

•'0345 

3A3F02' 

0356 


L.D 

•'0348 

DD212703' 

■ 0‘557 


LD 

•' 034C 

CD4303 •' 

0358 


CAI..L 

••'034F 

DD222B03- 

■ 0359 


LD 

•'0353 

1813 

0360 


JR 



0361 

; HANOI. .E 

IFF 

••‘03^5 

DD214A03- 

■ 0362 

CCS6EJ! 

I..D 

•• 0359 

3A9502 •' 

0363 


LD 

•' 035C 

CD4D03' 

0364 


CALL 

•'035F 

219201' 

0365 


LD 

•• 036t'2 

21FFFF 

0366 

(■CS6C:: 

LD 

••‘0365 

225103' 

0367 


LD 

••‘0368 

C3EB02 ••‘ 

036E! 

(0860: 

JP 



0369 

;EXAMINF 

. PORTS 

•• 036E* 

3AA601 •' 

0370 

CCS7; 

LD 

•'036E 

FEOl 

0371 


CP 

••‘03‘/0 

2020 

0372 


JR 

••‘0372 

32AC02' 

0373 


LD 

•'03'/5 

•3E10 

0374 


LD 

•'0377 

324003 •‘ 

0375 


LD 

•'037A 

328701 •' 

0376 


LD 

•'037D 

CDU902' 

0377 


CALL 

•' 0380 

4C 

0378 


I..D 

•'0381 

ED78 

0379 


IN 

' 0383 

DD215703• 

■ 0380 


LD 

•'0387 

CD5D03' 

0381 


CALL 

•'038A 

DD23 

0382 


INC 

•'038C 

DD23 

0383 


INC 

•'038E 

DD226603- 

' 0384 


L.D 

•'0392 

C36903 •' 

0385 

CCS7A: 

JP 



0386 

J EXAMINE 

; MEMORY 

•'0395 

3A3502 •' 

0387 

( t::S8 : 

LD 

•'0398 

B7 

0388 


OR 

•' 0399 

2816 

0389 


JR 

•' 039B 

32A502' 

0390 


LD 

•' 039E 

CD7E03' 

0391 


CALL 

•'03A1 

7E 

0392' 


LD 

•'03A2 

DD218503• 

■ 0393 


LD 

•' 03A6 

CD880'3 •' 

0394 


CAU.. 

•'03A9 

DD23 

0395 


INC 

••■03AB 

DD23 

0396 


INC 

'■03AD 

DD229003' 

0397 


LD 

•'03B1 

C39303 •' 

0398 

CCS8A: 

JP 

•'03B4 

DU21F402' 

• 0399 

ALTER: 

l-D 

•'03B8 

3A7303' 

0400 


LD 

•'03BB 

B7 

0401 


OR 

•'03BC 

202A 

0402 


JR 

•'03BE 

3A0B03' 

0403 


LD 

•'03C1 

B7 

0404 


OR 

•' 03C2 

2035 

0405 


JR 

•'03C4 

3AF002 •' 

0406 


LD 

•'03C7 

B7 

0407 


OR 


MOSTEK HLP-80 ASSEMBLER V2. 0 PAGE 0007 
DATASET = UKO:DECKY . SRC 

IX,DSMEM2 ;POINT TO FIRST TWO 

UFORl i SECOND BYTE TO DSMEM4,5 
CCS6D~iF i GO DISPLAY 
A, <S1KPT1 ) 

IX,DSMEM2 

UFORl iFlRSr BYTE 10 DISMEM 
A. < STKP I ) 

IX,DSMEM4 

UFORl ;SECOND BYTE 10 DISMEM 

(KEYPTR), IX iPREPARE FOR 4 DIGITS IN 

CCS6D-* 

IX,DSMEM4 

A, <UIF) ;GET VAIJJE 4 OR 0 
UFORl ;WRITE TO DISMEM 
HL,DSMEM7 

HL,DSMEM6 j SETUP FOR REG CHG 

(KEYPTR), HL 

DISUP 

A, <DiG2) 

1 

N2,CCS7A-$ iVERIFY TWO DIGITS IN 

<PFLG),A ;SET PFLG 

A, lOH 
(DSMEM2), A 

(DSMEM3),A iBLANK DIGITS 2 AND 3 

UF0R2 }GET PORT ADUR INTO HL 

C:, H ;MOVE FIRST TWO DIGITS TO C 

A, <C) iREAD THE PORT 

1X,DSMEM4 jPT TO DAlA DIGITS 

UFORl iWRITE INTO DISMEM 

IX 

IX iSETUP TO CHANGE PORIS 

(KEYPTR), IX ;SETUP TO CHG PORT 

DISUP iOO DISPLAY 

A, (DIG4) 

A ;VER1FY FOUR DIGITS IN 

Z,CCS8A-$ 

(MFLG),A ; SET MFLG 

UF0R2 i GET FOUR BYTE ADDR IN HL 

A,(HL) ;GET MEMORY DATA 

IX,DSMEM4 }POINT TO CORRECT DIGITS 

UFORl ;WRITE INTO DISMEM 
IX 
IX 

(KEYPTR), IX i SETUP FOR DATA CHG 

DISUP 

IX,DISMEM 

A, (PFLG) 

A 

N2,ALIER2-^ i PORT CHNG 

A, (RFLG) 

A 

NZ,ALIR3-* jREG CHANGE 

A,(ARFLG) 

A 




DECKY 

<C) 1978 

MICRO 

DESIGN 

CONCEPT 

S MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0008 

ADDR 

OBJECT 

ST # 

SO'JRCE 

STA’IEMENT DATASET = HKO: DECrKY .SRC 

••■03C8 

C24104' 

0408 


JP 

NZ,ALTR4 ;ALT REG CHANGE 

••■03CB 

'3A9C03' 

0409 


LD 

A, (MFLG) 

•■'OSCE 

B7 

0410 


OR 

A 

•'03CF 

CAB802' 

041 1 


JP 

1, RESTRl iFALSE ALARM RESTART 

•••0302 

CD9F03' 

0412 


CALL 

UF0R2 i GET ADDR INTO HL 

••^0305 

DD7E06 

0413 


LD 

A,<IX+6) ;GET HIGH NIBBLE 

•0308 

C08E04' 

0414 


CALL 

ALTER7 

•03DB 

DDP607 

0415 


OR 

<IX+7) iOR WITH L.OW NIB 

••03DE 

77 

0416 


LD 

(HL),A ; WRITE TO MEMORY 

-•03UH 

7E 

0417 


LD 

A, (HL) i READ IT BACK 

••■ 03EX) 

D021A403- 

' 0418 

ALIERl 

; LD 

IX, USMEM4 

••■03E4 

C0A703 •' 

0419 


CALL 

UFORl ;WRITE NEW DATA INTO DISMEM 

03E7 

C9 

0420 


RE'I' 


••■03E8 

CD0303 •' 

0421 

ALrER2 

: CALL 

UF0R2 ;GET ADDRESS INTO HL 

•OSEE 

D07E06 

0422 


I.D 

A, (IX+6) i GET ONE NIB 

••03EE 

C08E04' 

0423 


CALL 

AL’IER7 

••■ 03J-1 

DDB607 

0424 


OR 

dX'^?) ; OR IWTH LOW NIB 

•■03F4 

4C 

0425 


LD 

C, H 

••■03E5 

ED79 

0426 


OUT 

<C),A WRITE TO PORT 

••■03F7 

18E7 

0427 


JR 

ALIERl-4i 



0428 

; MAIN 

REGlSfER 

CHANGE 

••■03F9 

CD6E04' 

0429 

AL'I R3: 

CAL.l. 

ALIER6 

••03FC 

3800 

0430 


JR 

C, ALTR3A-1i > SPEC REG LT 6? 

••■03FE 

D07E06 

0431 


LD 

A, <IX+6) ;GET HIGH NIBBLE 

0401 

CDSE04' 

0432 


CAI_L 

ALTER7 

•0404 

D0B607 

0433 


OR 

(lX+7) ;0R WITH HIGH NIBBLE 

• 0407 

77 

0434 


LD 

(HL),A iMODIFY REGS ON STACK 

•0408 

C3E003' 

0435 


JP 

ALIERl 

• 040E 

FE03 

0436 

AL'IRSA 

: CP 

3 i IS ri KEY 3'? 

•0400 

2824 

0437 


JR 

Z,ALTR-3B-^ ; YES, IFF 

• 040F 

FE02 

0438 


CP 

2 > IS IT KEY 2? 

0411 

282A 

0439 


JR 

Z, ALTR3C-f^ } YP:S, SP 

•0413 

D07E04 

0440 


LD 

A, (IX-f4) i GET HIGH NIBBLE 

•0416 

C:D8E04-' 

0441 


CALL 

ALTER7 

••0419 

D0B605 

0442 


OR 

(IX-4-5) ;0R WITH LOW NIBBLE 

••'041C 

23 

0443 


INC 

HL 

•'04 ID 

77 

0444 


LD 

(HL),A iMODIFY HGIH BYTE 

•04 IE 

0D21780"3- 

0445 


LD 

IX,DSMEM2 

•'0422 

C0E503' 

0446 


CALL 

UFORl ;WRITE DATA TO DISPLAY 

•0425 

007E04 

0447 


l-l' 

A,(IX+4) iGET HIGH NIBBLE 

•' 0428 

C08E04 •' 

0448 


CALL 

ALT ER7 

•'042E 

DDB605 

0449 


OR 

<IX+5) iOR WITH L.OW NIBBLE 

•'042E 

2B 

0450 


DEC 

HL 

•'042F 

77 

0451 


LD 

<HL),A ;MODIFY HIGH BYTE 

•'04^30 

C3E003' 

0452 


JP 

ALTERl 

•' 043‘3 

3A6003' 

0453 

AL”IR-3B 

; L.D 

A, (DSMEM7) ; GET NEW VALUE 

•'04-36 

325A03' 

0454 


LD 

<UIf-),A J MODIFY UIF 

•'0439 

32FFFF 

0455 


LD 

(DSMEM5),A iWRITE TO DISPLAY 

•'04'3C 

C9 

0456 


RET 




0457 

iSP CHANGE IS 

I LI EGAL 

•'043D 

El 

0458 

AL1R3C 

: POP 

HL ;DUMMY TO SIM RET 

•'043E 

C;30003 •' 

(;»459 


JP 

RESTRl 



0460 

iALTERNATE REG 

1ST PR CHANGE 

•0441 

DD21B603- 

0461 

AL'tR4: 

LD 

IX,DISMEM ;POINT TO REG 

••■ 0445 

CD5504' 

0462 


CALL 

ALTER5 

•'0448 

DD7E06 

0463 


LD 

A, (IX-f6) i GET HIGH NIBBLE 

•'0440 

C08E04' 

0464 


CAI.L 

ALT ER7 

'044E 

00B6O7 

0465 


OR 

<IX+7) ;OR WITH LOW NIBBLE 
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(C) 1978 

hllORO 

DESIGN 

CONCEPTS 

MOS I EK FLP-80 ASSEMBLER V2. 0 PAGE 0009 

AiiiiR 

OBJECT 

sr # 

SGMPCF 

STATEMENT DATASET = DKO; DECKY .SRC 

•0451 

77 

0466 


LLi 

(HD .-A j MODIFY REG ON STK 

••0452 

C3E003 •' 

0467 


.JP 

ALIERl ; GO DISPLAY 

•• 04*1.5 

lJU5fc'00 

046y 

ALIER5; 

l-D 

F, (IX+O) ; GET REGISTER 

•• 045JE! 

0600 

0469 


LLI 

B, OOH 

•••045A 

1600 

0470 


LD 

D, OOH 

•••045C 

21FFFF 

0471 


LD 

HL,REGTBP ;POINT TO ALT TABLE 

•• 045H 

19 

0472 


ADD 

HL,DE i ADD KEYVALUE OFFSET 

••• 0460 

4E 

047'3 


LIJ 

C, <HL) TGET VAI-UE 

•0461 

79 

0474 


L.LI 

A, C 

•0462 

FE19 

0475 


CP 

25D j ILLEGAL VALUE-? 

0464 

CA3F04- 

0476 


JP 

Z,RESIR1 i YES, RESTART MONITOR 

•0467 

2A4603- 

0477 


LD 

HL, <S(KPT) POINT TO USER-S STACK 

•••046A 

87 

0478 


OR 

A }CLEAR CARRY 

•046E! 

ED42 

0479 


SBC 

HL, BC i SUB OFFSET FROM SP 

••^0460 

C9 

0480 


REI 


•••046t, 

DD214304- 

0481 

ALTEH6: 

LD 

IX,LilSMEM i POINT TO REGISTER 

•0472 

l.;iD5E00 

0482 


LD 

E, < IX) ;GET REGISTER 

•0475 

0600 

0483 


LD 

B, OOH 

•0477 

1600 

0484 


LD 

D, OOH 

•0479 

21FFFF 

0485 


LD 

HL,REGTB i POINT TO MAIN TABLE 

•••047C: 

19 

0486 


ADD 

HL,DE ;ADD KEYVALUE OFFSET 

•••047D 

4E 

0487 


LLI 

C, < HL) ; GET VALUE 

•047E 

79 

0488 


LD 

A, C 

•-047E 

FE19 

0489 


CP 

25D ; ILLEGAL VALUE-? 

•04.31 

CA6504 ••• 

0490 


JP 

7,RESIR1 i IF SO RESTART 

•••0484 

2A6804 ••• 

0491 


LD 

HL,(STKPT) jPOINT TO USER-S STACK 

•0487 

78 

0492 


LD 

A,E ;GET KEYVALUE AGAIN 

••‘0488 

87 

049*3 


OR 

A ;CLEAR CARRY 

••• 0489 

EU42 

0494 


SbC 

HL,BC ;SUB OFFSEf FROM SP 

•• 0488 

FE06 

0495 


CP 

6 i SPEC REG? 

•0480 

C9 

0496 


RET 


•••04SE 

0827 

0497 

ALTER7: 

SL.A 

A 

••0490 

0827 

0498 


SLA 

A 

••• 0492 

0827 

0499 


SLA 

A 

•0494 

C827 

0500 


SLA 

A 

•0496 

09 

(>501 


RET 



s.. 

0502 

iBRFAKFDIMT INS 

1 ALLAIION 



0503 

iMAKES 

AN ENTRY 

IN 10 BREAKPOINT TABLE IF ENOUGH SPACE 



0504 

} EX IS^IS 

•|HE ACTUAL BREAKPOINTS ARE PUT INTO RAM 



0505 

J ON THE 

EXECUTE 

i; OMMAMD. 

•0497 

3A9603 ••• 

0506 

CCS9: 

LD 

A, <DIG4) ; GET FLAG 

••049A 

87 

0507 


OR 

A iSET STATUS 

•0498 

2005 

0508 


JR 

M7, i::CS90-^ i FOUR DIGITS IN? 

•0490 

327502 ••• 

0509 


LD 

<BFLG),A iiNO CLEAR ALL BP'S 

•04 AO 

1810 

0510 


JR 

CCS91-$ 

'■04A2 

CDE90'3 ••• 

0511 

CCS90: 

CAT.L 

UF0R2 jGET BP ADDR INTO HL 

••04A5 

CD4802- 

0512 


CAI.L 

UF0R3 ,• GET BP STATUS 

••■04A8 

2810 

0513 


JR 

Z,CCS9B-$ ;N0 BP, INSTAIX ONE 

• 04 A A 

78 

0514 


LD 

A, 8 

••04AB 

FE05 

0515 


CP 

05 ; rABLE FULL? 

•04 AD 

2006 

0516 


JR 

MZ,CCS9A-$ i NO GO ON 

••04AF 

0-38204 ••• 

0517 


JP 

RESTRl i YES, CLEAR DISPLAY 

•0482 

038203 ••• 

0518 

CCS91: 

JP 

DISUP 



0519 

iFlND FIRST FREE SPACE IN TABLE 

•0485 

CD6O0)2-^ 

0520 

CCS9A; 

CAI.L 

UIX3 i IX-<-3 AND B-1 

•0488 

20F8 

C*521 


JR 

NZ,CCS9A-» ; LOOP TIL FREE SPC 



0522 

iINSERT 

MEN BREAKPOINTS IN TABLE 

• 04 BA 

3A9E04' 

0523 

CCS9B: 

LD 

A, <BFLG) 
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DECKY 

ADDR 

'04BD 

"04BE 

•'04C1 

•••04C4 

••■04C7 


•'04C:A 
*^••0400 
^•'04CF 
S'04D2 
/I • 0404 
'’•'04D7 
t • 041.18 
' ••04DA 
■ •'04bB 
. >- 04DD 
••04DF 
' •••04E1 
04E3 
e- 04E5 
•'04E8 
•• 04E9 
•••04EC 
•••04ED 
04F0 
••■04F1 
••04F4 
••■04F5 
•••04F6 
•‘ 04F 8 
•••04F9 
•••04FA 
••04FD 
••■04FF 
•0500 

•■' 050.1 
•■■ 0502 
••■ 0504 
■0505 
•'0507 
■0 ^^'0509 
•'OSOB 
•'OSOE 
•'050F 
•0512 
•0513 
•0515 
•0517 
'0518 
•'0519 
•051A 
•'051C 
r ' 05IE 
•■• 0520 
^ '0521 


<0) 1978 MICRO llESIGN CONCEPTS 
OBJFXf ST # r?OURCE STAIEMENT 


M0S1EK FLP-80 ASSEMBLER V2. 0 PAGE 0010 
DATASET = DKO:DECKY . SRC 


3C 

32BB04' 

DD7400 

DD7501 

C3B304-- 



0524 

0525 

0526 

0527 

0528 

C)529 

0530 

0531 

05^52 

0533 

C>534 


A tv 

< BF LG), A } 1 NCREMENT FLAG ^ J ^ 

< 1X ), H i WRI -I E 10 TABLE ,r W ■ 

■ / i s 


INC 
LLi 
LD 

LD <1X + 1),L 

JP DISUP 

s PUNCH DATA TO CASSETTE INTERFACE IN KC FORMAT 
; STARTING ADDRESS IN DE ', ENDING ADDRRESS IN HL''. 
i INTERRUP1S ARE LIVE DURING 1HIS ROUTINE. 




CCS10; 


CALL 

LD 

LD 


UF0R4 
A, 1 

<FLG-24), A 


i CLEAR DISPLAY 


>SET FLG24 FOR MARKS 



053b 

0536 


IM 

LD 

2 

BC,CTCIP 

78 

0537 


LD 

A, B 

ED47 

0538 


LD 

I, A 

79 

0539 


LD 

A, C 

D3S4 

0540 


OUT 

<i;:TCO),A ; interrupt VECTOR 

3E85 

0541 


LD 

A, 85H 

D385 

0542 


OUT 

<CrCl),A jCTCl TO INTR 

3E1 A 

0543 


Ll.1 

A, 26D 

D385 ^ 

^' 0544 


OUT 

(CTC1),A ;WITH THIS TIME CONST 

3AFFFF 

0545 


LD 

A,(PUNHSH) 

57' 

0546 


LD 

D, A 

3AFFFF 

0547 


LD 

A,(PUNHSL) jGET STARTING ADDR 

5F^' ' 

0548 


LD 

E, A 

3AFFFF 

0549 


LD 

A,(PUNHEH) 

67^' 

0550 


LD 

H, A 

3AFFFF 

0551 


I..D 

A,(PUMHEL) ;GET ENDING ADDE 

6F' 

0552 


LD 

L, A 

AF 

0553 


XOR 

A iCLEAR CARRY 

E)-i52 

0554 


SBC 

HL, DE i CALCULATE .BLOCK SIZE 

23 

0555 


INC 

HL 

E5 

- 0556 


PUSH 

HL i SAVE 1T 

21OOOC) 

■ ,"^0557 


LD 

HL,OOOOH 

C>603 

0558 


IJ' 

B,3D ;SETUP FOR 40 SEC DELAY 

FB 

0559 


El 


76 

0560 

c:cs 1 OA 

HALT 

;WAIT FOR CTCl INTR 


0561 


2U 

0562 


DEC 

L 

20FC 

0563 


JR 

MZ,CCSIOA-^ 

25 

0564 


DEC 

H 

20F9 

0565 


JR 

NZ,CCS10A-3i ; DELAY LOOP 

10F7 

0566 


D...)MZ 

CCSIOA-^ ;40 SEC FOR LEADER 

CDF|-Fp, 

.0567 
' ^ 0568 

CCS1OB; 

LD 

A,#3AH iSTART WITH A COLON 


CAI..I.. 

OrCHRl ;OUTPUT COLON 


0569 


XOR 

A ; CLEAR CARRY,-INTRPTS DISABLED 

C> 11OOC) 

0570 


LD 

BC, lOH 

El 

0571 


POP 

HL 

F:D42 

0572 


SBC 

HL, BC ; COMPARE HL WI TH 10 

3009 

0573 


JR 

- NC,CCS10C-$ iNC=>HL>10H 

09 

0574 


ADD 

HL,BC ;RESTORE BLOCK SIZEClOH 

85 

0575 


ADD 

A,L ;SET STATUS IF L=0 

47 

0576 


LD 

B, A 

2E00 

0577 


LD 

L, 0 

283C 

0578 


JR 

Z, CCSlOF-iF 

1801 

0579 


JR 

CCS 1 OD-!F 

41 

0580 

CCS 1 C)C; 

LD 

B, i:- ; B=BLOCK SIZE 

E5 

0581 

CCSIOD; 

PUSH 

HL iSAVE 
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DECKY <C) 1978 MICRO DESIGN COMCEP1S MOSTEK PLP-80 ASSEMBLER V2. 0 PAGE 0011 
ADDR OBJEC I ST # SOURCE STATEMENT DATASET = DKO; DECKY . SRC 


•0522 

OEOO 

,0^582 


LD 

4'S®''-0524 

78 ,.U 

'0583 


LD 

■-9 ••0525 

CDEFFP^" 

0584 


CALL 

'•0528 

3rtLiln!!HT' 

0585 


LD 

' •••052B 


0586 


LD 

•'052C 

CD260i:,-f’"' 

058/ 


CALL 

..,»T-'052F 

3AEA04' 

p588 


LD 

'•0532 

6 F 

*‘''0589 


LD 

•'0533 

CD2J.i05'^ 

2^)590 


CALL 

•'0536 

. i' 

ii>*''0591 


XOR 

•'0537 

CD3405-^'^ 

0592; 


CALL 

•'053A 

7E 0593 

CD3805-tii “ 0594 

CCSIOE 

: LD 

•'053B 


CALL 

•'053E 

23 

0595 


INC 

053F 

10E9 

0596 


DJNZ 

•0541 

97 

0597 


SUB 

••‘0542 


^,^0598 


SUB 

••*0543 

CD3C05-f/ 

>0599 


CALL 

5 b•0546 

3E0D 

0600 


LD 

•0543 

CD4405''’ 

0601 


CAI_l. 

••054B 

3E0A 

0602 


LD 

' •31)540 

CLI4905' 

0603 


CALL 

‘ 0550 


0604 


LD 

••*0551 

32^905 ■' 

0605 


LD 

••‘0554 

7D ' 

0606 


LD 

•0555 

323005' 

060/ 


LD 

•^558 

"**^55A 

ISAE 

0608 


JR 

0603 

0609 

CCS1OF 

: LD 

P ••*0550 

AE 

0610 

CCSIOG 

; XOR 

LD 

•0550 

4F 

061 1 


•• 055E-‘ 

CD4E05' 

0612 


CALI,. 

•0561 

10F9 

0613 


DJNZ 

••■ 0563 

3E01 

0614 


I..D 

' ••*0565 

CD5F05' 

061 5 


CALL. 

• 0568 

97 

0616 


SUB 

• 0569 

91 

0617 


SUB 

•*056A 

CD6605' 

0618 


CALL 

••*0560 

2li-FFF 

< '61 9 

CCS1OH 

: LD 

•• 05*/0 

FB 

0620 


El 

••*0571 

76 

0621 
0622 

HALT 

' -0572 

2D 

062:i! 

CCS 10..J 

; DEC 

'05*/3 

20 FD 

0624 


JR 

•* 0575 

25 

062:5 


DEC 

•‘0576 

20FA 

062:6 


JR 

•3:)578 

E3 

062:7 


D1 

••’0579 

38.03 

0628 


LD 

•-057B 

0385 

06'29 


OL.tT 

••‘0570 

F3 

0630 


DI 

^•057E 

C'j:{B004 •' 

0631 


JP 

^^••*0581 


0632 

;LOAD 1 

DATA FROM 

ED5E . 

>;0633 

CCSl1: 

IM 

'*0583 

21PF0F 

0634 


LD 

^''0586 

0620 

0635 


LD 

•• U588 

20 

b*636 

CCSllA 

; del: 

" 0589 

20FD 

0637 


JR 

—‘0580 

25 

0638 


DEC 

:" 0580 

20FA 

06'59 


JR 


C,0 iCLEAR CHECKSUM 

A ,B }PUNCH RECORD LENGTH 

UPACCS 

A, <PUNHSH) 

H, A 

UPACCS 

A, (PUNHSL) ; PUNCH HIGH BYTE FIRST 

L, A 

UPACCS 

A iACC=0, PUNCH RECORD TYPE 

UPACCS 

A, <HL) ;PUNCH DATA 

UPACCS 

HL 

CCS10E-$ 

A 

C 

UPACCS i PUNCH CKHCKSUM 

A. ODH ; CH 

UPACCS 

A, OAH ; LF 

tfPACCS 

A, H 

<PUNHSH),A ;SAVE HIGH BYTE 

A, L 

(PUNHSL), A iSAVE LOW BYTE 

CCSIOB-Ii ; PUNCH SOME MORE 

B, 3 
A 

L. # P 

UPACCS ; PUNCH EOF i 
CCS1OG-^ 

A, 1 

UPACCS ' 

A 

C 

UPACCS jCKSUM I-or EOF 
HL,OFHFFH ; SETUP 5 SEC TRAILER 

;ENABLE INTERRUPTS 


1 . 

NZ, CCS10.J-3i 
H 

MZ, CCS10J-4i 

A, OSH 

(CTC1),A ; DISABLE CTC KILL TONE 

iDISABLE INTERRUPTS 
RESTRl iRESTART MONITOR 
CASSETTE JAPE TO MEMORY <KC FORMAT) 

2 ; SELfcCT MODE. TWO INTERRUPTS 

HL,OFFFH ; START 15 SEC DELAY 

B, ?0H 
L 

NZ,CCSllA-f V 

H \ 

NZ,CCSllA-$ 
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<C) 19/6! 

MICRO 

DESIGN CONCEPTS 

MUSTEK ELP-SO ASSEMBLER V2. 0 PAGE 001 

ADDR 

OBJECT 

ST # 

SOURCE ST.AIEMEMT DATASET = DKO: DECKY .SRC 

3O-O50E 

10F8 

0640 

DJMZ 

CCSllA-^ 



0641 

;NOW INTO 1EADER - START MAIN LOOP 

'p •• 0590 

CDFFFF 

0642 

CCSllG; CALL. 

INCHR ; t3F:T FIRST 'CHARS 

•'■ 0593 

U63A 

0643 

SUB 

43AH ;CHECK FOR COLON 

•■■ 0595 

20F9 

0644 

JR 

MZ, CCSl lG-11 ; L'DOP BACK 

•0597 

4F 

0645 

LD 

C. A-^' ; ZERO 'CHECKSUM 

•• 0598 

CDFFFF 

0646 

• CALL 

ULACC i GET RE'CC'RD LENGTH AND CKSUM 

•■■059B 

47 

0647 

LD ■■ 

B, A 

•■■ 059C 

CD9905 •■' 

0648 

CALI. 

ULACC jGET hush BYTE OF ADDR 

•-059F 

57 

0649 

LD 

D, A 

•■■ 05A0 

CD9I..I05- 

0650 

CALL 

ULACC ;GET LOW BYTE OF ADDR 

••■05A3 

5F 

0651 

I..D 

E, A 

••■05A4 

CD A105 ••■ 

0652 

CALL 

ULACC -f ; GET RECORD TYPE 

••'05 A 7 

3D 

* c..)6*5’i' 

DEC 

A i RECORD TYPE=EOF-? 

••'05A8 

F5 

0654 

PUSH 

AF 

•■ 05A9 

2807 

0655 

JR 

Z,CCSllJ-* ; JP IF YES 

-OSAB 

CDA505^' 

0656 

CCSllH; CALL 

ULACC .; GET DATA 

•■■05AE 

12 

0657 

L.D 

(DE) .. A ; ST'I'RE IT 

-OSAF 

13 

0658 

INC 

DE 

•OSBO 

10F9 

0659 

DJNZ 

CCSllH-* iL'D'I'P FOR MORE 

•0582 

CDAC05- 

0660 

CCSllJ: CALL 

ULACC )GET CHECKSUM 

•••05B5 

AF 

0661 

XOR 

A ;CLEAR ACC 

••05B6 

81 

066*2 

ADD 

L 

0587 

2814 

0663 

JR 

Z, C'CSllK-* ;'CKSUM OK 



0664 

ERROR REPORTIN' 

3 

•■ 0589 

DD217004• 

^ 0665 

LD 

IX,DISMEM ;POINT TO BUFFER 

0580 

7A 

06»6»6’' 

LD 

A, D 

•05BE 

CD2304 ••■ 

0667 

CALI. 

UFORl i DISPLAY HI'3H BYTE 

-osci 

DD212004• 

0668 

LD 

IX,DSMEM2 

•■ 0505 

78 

0669 

LD 

A, E 

••05C6 

CD8F05- 

0670 

CALL. 

UFORl ;DISPLAY LOW BYTE 

•■■ 05C9 

FI 

0671 

P'JP 

AF ;RESTORE SEL 

••■05CA 

C3C804 -■ 

067*2 

JP 

DISUP i 130 DISPLAY 

••05CD 

FI 

0673 

CCS1 IK: POP 

AF j EST FOR EOF 

•OSCE 

20C0 

0674 

JR 

NZ.CCSllG-* i 130 LOOK i3F NEXT RE'CORD 

'OSOO 

C37F05" 

0675 

JP 

RESTRl ; RESTART MONITOR 

V 


0676 

; PROM F^ROGRAMMER FOR 2758 AND 2716 PROMS 



0677 

MOVES DATA FOR 

RAM STARTING AT lODOH TO PROM 



0678 

; STARTING AND lOOOH. NUMBER OF BYTES TO BE 



0679 

iTRANSFERED (EXPRESSED IN F-OUR HEX DIGITS) IS 



0680 

i IN DISPLAY BUFFER (DISMEM). 

••051.13 

3E01 

0681 

CCS12; LD 

A, 01H 

•-05D5 

328302' 

0682 

LD 

(PRFLG), A i SET PR'3M Pf^liCG FLG 

•0508 

CDA304' 

0683 

CALL 

UF0R2 i GET- BYTE COUNT 

••■05DB 

E5 

0684 

PUSH 

HL iSAVE IT 

•OSDC 

Cl 

0685 

POP 

BC 

•'OSIJD 

E5 

0686 

PUSH 

HL 

•'05DE 

210020 

0687 

LD 

HL,2000H i RAM SOURCE DATA 

•OSEl 

110010 

0688 

LD 

DE, lOOOH iPROM DEST ADDR , 

••05E4 

•3E25 

0689 

CCS12A: LD 

A, 25H i CTC FI3R 26MS ZC:/T02 

•'05E6 

D386 

0690 

OUT 

<CTC2),A iNO INTR 

•‘ OSES 

3EC:8 

0691 

LD 

A, 203D 

•-05EA 

D386 

0692 

OUT 

(CTC2),A ;TIME CONST 

•OSEC 

3E80 

0693 

LD 

A,80H i CLEAR DISPLAY SET 

••^OSEE 

D38C 

0694 

OUT 

<DI'3LH),A ;PROM PROG EN=1 

'05E0 

EDAO 

0695 

LDI 

j WAIT STATE INSERTED UNTIL 

05E2 

3E00 

0696 

LD 

A,'I'OH ;CT'C2 TIMES OUT TWUCE 

•••05F4 

D38C 

0697 

OUT 

(DI'3LH),A i CLEAR PROM PROG EN 
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DECKY 

<C) 1978 

MICRO 

DESIGN 

CONCEPTS 

MOSTEK PLP-80 ASSEMBLER V2. 0 PAGE 

ADDR 

OBJECT 

ST # 

SOURCE 

STATEMENT 

DATASET = DKO:DECKY . SRC 

••■05F6 


0698 


LD 

A, OSH 

1 RESET CTC2 

••■05F8 

D 3*“*6 

0699 


OUT 

< CTG2) 

A 

•••05FA 

EAE405' 

0700 


JR 

PE. CCS 

12A iLOOPBACK IF BC-1 NE 



0701 

VERIFY 

PROM IS 

LIKE RAM 

•••05FD 

Cl 

0702 


POP 

BC 

j RESTORE BYTE COUNT 

•••05FE 

'210020 

0703 


LD 

HL.2000H ; HL PTS TO RAM 

•0601 

110010 

0704 


LD 

DE, lOOOH ; DE PTS TO PROM 

•0604 

lA 

0705 

CCS12B: 

LD 

A.. <DE) 

;GET PROM DATA 

•0605 

EDAl 

0706 


CP). 


;COMPARE WITH RAM 

•0607 

2006 

0707 


JR 

NZ.. CCS 

12C-$ ;ERROR REPORT IT 

•0609 

E2D105' 

0708 


JR 

PO.. RES 

TRl ; NO ERRORS - RETURN 

••■ 060C 

13 

0709 


INC 

DE 

}UPDATE DE 

' 060D 

18F5 

0710 


JR 

CCS12B 

i CHECK NEXT BYTE 



0711 

iERROR 

HANDLER 



••■060F 

F5 

0712 

CCS12C; 

PUSH 

AF 

iPRESERVE ERROR DATA 

••’0610 

C15 

0713 


PUSH 

BC 

;PRESERVE BYTE COUNT 

•'0611 

D5 

0714 


PUSH 

DE 

> PRESERVE ERROR ADDR 

•061-2 

D9 

0715 


EXX 


iPRESERVE MAIN REGISTERS 

••*0613 

D1 

0716 


POP 

DE 

i DE=ERROR ADDR IN PROM 

•0614 

Cl 

0717 


POP 

BC 

i BC=BYTE COUNT 

•'0615 

DD21BB05- 

' 0718 


LD 

IX.DIS 

MEM 

•'0619 

7A 

0719 


LD 

A. D 


•'061A 

CDC705' 

0720 


CAL.L 

UFORl 

iHIGH BYTE TO DI'SMEM 

•06 ID 

DD21C305- 

' 0721 


LD 

IX.DSMEM2 

•'0621 

7B 

0722 


LD 

A. E 


•'0622 

CD1B06' 

0723 


CALL 

UFORl 

i LOW BYTE TO DISMEM 

•'0625 

DD21E203- 

' 0724 


LD 

IX.DSMEM4 

• 0629 

FI 

0725 


POP 

AF 

i RETRIEVE ERROR DATA 

•'062A 

CD2306 •' 

0726 


CAI..L 

UFORl 

iERROR DATA TO DISMEM 

•'062D 

C3CB05' 

0727 


JP 

DISUP 

i DISPLAY IT 



0728 

j NEXT KEY INPUT 

DURING 

ERROR DISPLAY 

•' 0630 

D9 

0729 

CCS 12D: 

EXX 


; GET BACK POINTERS 

•'0631 

13 

0730 


INC 

DE 

iSETUP FOR NEXT ERROR 

•0632 

18D0 

0731 


JR 

CCS12B 

i LOOP FOR MORE ERRS 



0732 

; ■B-t^-P"t«-»EQUA I'ES 



>008C 


0733 

DIGLH 

EQU 

8CH 

;WRITE ONLY DIGIT SEL 

>0090 


0734 

KBSEL 

EQU 

90H 

i READ ONLY KB SEL 

>0084 


0735 

CTCO: 

EQU 

84H 

iINTRPT VECTOR 

>0085 


0736 

CTCl: 

EQU 

85H 

j CASSETTE INTERFACE-PUNCH 

>0086 


0737 

CTC2: 

EQU 

86H 

iSS/PROM PROGRAMMER 

>0087 


0738 

CTC3: 

EQU 

87H 

;CASSETTE INTERFACE-LOAD 

>0088 


0739 

0740 

SEGLH: 

EQU 

END 

88H 

}WRITE ONLY SEGMENT LATCH 


ERR0RS=0000 

''N 

I 


t 
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UTIL 

<0) 1978 

MICRO 

DES1GM COMCh FIS 

MUSTEK FLP-80 ASSEMBLER V2. 

ADDR 

OBJEC'I 

sr # 

SOURCE STATEMENT UAfASET = UKO:UTIL 



0002 


NAME 

UTIL 



0003 

i U'l ILn Y PACKAGE 



0004 

.! VERS 

XOM 1. 5 5 

.713./'78 



0005 


ORG 

0634H 



0006 


PSECT 

REL 



0007 


GLOBAL 

D1G2 



0008 


GLOBAL 

D1G4 



0009 


GLOBAI- 

DIGS 



0010 


GLOBAL. 

LI 1X3 



0011 


GLOBAL 

UFORl 



0012 

« 

GLOBAL 

D20MS 



0013 


GL.OBAL 

UF0R2 



0014 


GL.OBAL 

UF0R3 



0015 


GLOBAL 

UF0R4 



0016 


GLOBAL 

BP TAB 



0017 


GLOBAL 

SSFLG 



0018 


GLOBAL 

L.IABIN 



0019 


GLOBAL 

UBASC 



0020 


GLOBAL 

UPACG 



0021 


GLOBAL 

uFaccs 



0022 


GLOBAL 

ULACC 



0023 


GLOBAL 

01CHR 



0024 


GLOBAL. 

KYTBL 



0025 


GLOBAL 

REGTB 



0026 


GLOBAI. 

REGTBP 



0027 


GLOBAL 

LiISMEM 



0028 


GLOBAL 

STKP1 



0029 


GLOBAL 

SEGPT 



0030 


GL.OBAL 

KEYPTR 



0031 


Gl.OBAl. 

OTCHR 



0032 


GLOBAL. 

OTCHRl 



0033 


GLOBAL. 

INCHR 



0034 


GLOBAL 

FLG24 



0035 


GLOBAL 

RFL.G 



0036 


GLOBAL 

ARE LG 



0037 


GLOBAL. 

BFL.G 



0038 


G1.0BAL 

PFLG 



0039 


GLOBAL 

CTCIP 


- 

0040 


GLOBAL 

MFLG 



0041 


GLOBAL 

PRELG 



0042 


GLOBAL. 

CIC3L 



0043 


G1..0BAL 

CTCIP 



0044 


OLOBAL. 

UFGCR 



0045 


GI.L.IBAI. 

0ICHR6 



0046 


GLOBAL 

INCHR4 



0047 

} A)..iUS 

rHREE TO 

IX AND DECREMENTS B. 



0048 

; USED 

IN MANIPLILATING TNE TABLE HOLDING 



0049 

j BREAKPOIN'r ADDRESSES AND USER OP CODES 

0634 

i:0]i23 

0050 

UIXS: 

INC 

IX 

0636 

0023 

0051 


INC 

IX 

•0638 

DD23 

0052 


INC 

IX 

•'063A 

05 

0053 


DEC 

B 

•0638 

C9 

0054 


PET 

i USER TO CHECK FOR BP 



0055 

i I>: POINTS TO NEXT TWO I..OCATIONS IN DISMEM TO 



0056 

i WRITTEN INTO. 

A CONTAINS THE DATA AND UFORl 



0057 

i I HE 

WRITING. 


063C 

47 

0058 

UFORl 

LLi 

B, A ; SAVE AIN TEMP REG 

•063D 

E60F 

0059 


AND 

OOFH i MASK OUT HIGH NIBBLE 


5RC 


OVRFLW 

BE 

DOES 
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U1 IL 

(C) :I978 

MICRO 

PESIGM 

CONCEPT S MOS'I EK FLP-80 ASSEMBLER V2. 0 PAGE 

0002 

APDR 

OB.JEC-( 

ST # 

SOURCF 

STATEMENT DATASET = OKO:UTIL . SRC 


••063F 

007701 

0060 


LD 

<IX+1),A ;PUT IN LOW NIBBLE 


•0642 

78 

0061 


LD 

A» B ; GET FULL BYTE 


•0643 

CB3F 

0062: 


SRL 

A 


•0645 

CB3F 

0063 


SRL 

A 


•0647 

CJ-13F 

0064 


SRI.. 

A 


•0649 

CBSF 

0065 


SRL 

A ;HIGH NIBBLE TO LOW 


•••0641=! 

DD7700 

0066 


LD 

<I.X+0),A ; PUT HIGH NIBBLE IN 

DISMEM 

••■064E 

C9 

0067 


REI 





006*3 

;DELAY 

20 MILLISECONDS AND RETURN 


••■064F 

21FF08 

0069 

D20MS: 

LD 

HI., 08FFH 


••■0652 

20 

0070 

D20MS1 

: DEC 

L. 


••'0653 

20f-0 

0071 


•JR 

NZ, D20MS1-1> 


•0655 

25 

0072 


DEC 

H 


•'0656 

20FA 

0073 


*JR 

MZ,P20MS1-S 


••■065£! 

C9 

0074 


REI 





0075 

1 FORMATS FIR 

ST FOUR DIGITS IN DISMEM INTO AN ADDRESS 

IN 



0076 

; HL, 1.1 

SED BY 

MEMORY AND PORT UPDATE COMMANDS. 


•0659 

0021FFFF 

0077 

UFGR2: 

LD 

IX, DISMEM iPOINTER TO FIRST DIGIT 

•0650 

0D7E00 

0078 


LD 

A,<IX) iGET FIRST DIGIT 


•'0660 

C:B27 

0079 


SLA 

A 


0662 

CB27 

0080 


Sl.A 

A 


•'0664 

CB27 

0081 


SLA 

A 


•• 066*6 

CB27 

0082 


SLA 

A iMOVE TO HIGH NIBBLE IN A 


•' 0668 

0DB601 

0083 


OR 

<IX+1) ;BRING IN LOW NIBBLE 


•'066B 

67 

0084 


LD 

H, A ; SAVE 


'■066C 

0D7E02 

0085 


LD 

A, <IX-+-2.> ; SECOND BYTE HIGH NIBBLE 

•' 066F 

0827 

0086 


SLA 

A 


'0671 

CB27 

0087 


SLA 

A 


•0673 

CB27 

0088 


SLA 

A 


•'0675 

CB27 

0089 


SLA 

A 


•'0677 

DDB603 

0090 


OR 

(IX+3) ; BRING IN LOW NIBBLE 


•067A 

6F 

0091 


LD 

L, A ;COMPLETE POINTER 


•'067B 

C9 

0092 


RET 





0093 

i GETS 

TABLE 

ADDRESS INTO IX AND BFLG INTO B 


'067C 

0021FFFF 

0094 

UF0R3: 

LD 

I.X,BPTAB i POINT IX TO START OF TABL 

'0680 

3AFFFF 

0095 


LD 

A, <BFLG) ;N0. OF BP ACTIVE 


•'0683 

B7 

0096 


OR 

A ; SET STATUS 


•'0684 

47 

0097 


LD 

B, A 


•' 0685 

C9 

0098 


RET 

i USER TESTS STATUS 




0099 

; FLAG 

INITALAZATION ROUTINE 


' 0686 

215B06 •' 

0100 

UFGCR: 

LD 

HL,DISMEM 


•'06*39 

22FFFF 

0101 


LD 

<KEYPTR),HL iPOINT INTO DISMEM 


'■ 068C 

3E00 

0102 


LD 

A, OOH 


•'068E 

32FFFF 

0103 


LD 

< DIG2), A i Z ERO FLAGS 


'0691 

32FFFF 

0104 


LD 

(DIG4), A 


•'.0694 

32FFFF 

0105 


LD 

<SSFLG), A 


•'0697 

32FFFF 

0106 


LD 

<PRFLG), A 


•'069A 

32FFFF 

0107 


LD 

<PFLG), A 


•'069D 

32FFFF 

0108 


LD 

< MFLG), A 


•'06 AO 

32FFFF 

0109 


LD 

< RFLG), A 


•'06 A3 

32FFFF 

0110 


LD 

<ARFLG), A 


•' 06 A6 

C9 

0111 


RET 





0112 

; PUTS 

BLANKS 

INTO DISPLAY MEMORY - DISMEM 


•'06A7 

0608 

0113 

UF0R4; 

LD 

B, 8 


•'06A9 

218706' 

0114 


LD 

HL, DISMEM 


•'06 AC 

3E10 

0115 


LD 

A, lOH ; BLANK CODE 


•'06AE 

77 

0116 

UF0R4A 

LD 

(HL),A 


•'06AF 

23 

0117 


INC 

HL 
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UTIL 

<C) 1978 

MICRO 

DESIGN 

CONCEPT 

S MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0003 

ADDR 

OBJECT 

ST # 

SOURCE 

STATEMENT DATASET = DKO: UTIL .SRC 

•■■06B0 

lOFC 

0118 


DJNZ 

UF0R4A-!li ; LOOP TILL DONE 

••06B2 

C9 

0119 


RET 




0120 

CONVERTS ONE 

ASCII DIGIT IN ACC TO BINARY 

••■06B3 

D630 

0121 

UABIN: 

SUB 

030H 

*’06B5 

FEOA 

01 22 


CP 


" 06B7 

F8 

0123 


RET 


•■■06B8 

D607 

0124 


SUB 

7 

•■■06BA 

C9 

0125 


RET 




0126 

;CONVERTS ONE 

DIGIT OF BINARY IN ACC TO ASC.I I 

•••06BB 

E60F 

0127 

UBASC; 

AND 

OFH iMASK OUT HIGH DIGIT 

• 06BD 

C690 

0128 


ADD 

A, 90H 

••06BF 

27 

0129 


DAA 


06C0 

CE40 

0130 


ADC 

A, 40H 

•■'0602 

27 

0131 


DAA 


06C3 

C9 

0132 


RET 




0133 

i PUNCH 

S TWO CHARACTERS IN ACCUMULATOR-HIGH NIBBLE FIRST 

06C4 

U9 

0134 

UPACC: 

EXX 

;USE ALT REGS IS OTCHR 

•■■06C5 

F5 

0135 


PUSH 

AF i.SAVE ACC 

06C:6 

OF 

0136 


RRCA 


06C7 

OF 

0137 


RRCA 


06C8 

OF 

0138 


RRCA 


06C9 

OF 

0139 


RRCA 

iGET UPPER DIGIT 

••■06C:A 

CDF406-' 

0140 


CALI. 

OTCHR 

••■06CD 

FI 

0141 


POP 

AF 

•*‘06C:E: 

E60F 

0142 


AND 

OFH ;MASK OUT HIGH NIBBLE 

•■0600 

CDf-406- 

0143 


• CALL 

OTCHR 

•' 06D3 

D9 

0144 


EXX 

^ RESTORE REGISTERS 

••■06D4 

C9 

0145 


RET 




0146 

PUNCH 

S TWO CHARACTERS IN -ACCUMULATOR AND ADDS CHECKSUM 

••■06U5 

F5 

0147 

UPACCS 

: PUSH 

AF i SAVE ACC 

06.D6 

81 

0148 


ADD 

A, C j SUM CHECKSUM 

••06D7 

4F 

0149 


LD 

C, A i SAVE INC 

■' 06 D8 

FI 

0150 


POP 

AF 

•• 06D9 

18E9 

0151 


JR 

UPACC-«> J PUNCH ACC 



0152 

;READS 

TWO CHARACTERS FROM TAPE AND CONVERTS TO BINARY 



0153 

DATA 

RETURNED 

IN ACC AND CHECKSUM KEPT IN C 

••■06DB 

C5 

0154 

UL.ACC 

PUSH 

BC ;SAVE C REG (CHECKSUM) 

••06DC 

CD5807 

0155 


CALL 

INCHR ,• READ CHAR FIRST DIGIT 

••06DF 

CDB306-- 

0156 


CALL 

UABIN iCONVERT TO BINARY 

••■06E2 

07 

0157 


RLCA 


•'06E3 

07 

0158 


RLCA 


•06E4 

07 

0159 


RLCA 


••■06E5 

07 

0160 


RLCA 

iSHIFT TO HIGH NIBBLE 

••■06E6 

4F 

0161 


LD 

C, A ;SAVE FIRST DIGIT 

•••06E7 

CD5807 •• 

0162 


CALL 

INCHR ; GET SECOND DIGIT 

•■06EA 

CDB306 

0163! 


CALL 

UABIN ;CONVERT 

••06ED 

B1 

0164 


OR 

C ;MERGE NIBBLES 

•'06EE 

Cl 

0165 


POP 

BC iRESTORE CHECKSUMS 

••06EF 

F5 

0166 


PUSH 

AF ; SAVE ACC 

•••06F0 

81 

0167 


ADD 

A,C < ADD TWO DIGITS TO CKSUM 

•■06F1 

4F 

0168 


LD 

C, A i SAVE IN C 

•••06F2 

FI 

0169 


POP 

AF ; RESTORE ACC 

•'06F3 

C9 

0170 


RET 




0171 

iROUTINE USES 

CTC CHANNEL 1 AS BASIC TIME BASE <4800HZ 



0172 

.! OR 2400HZ). 

ENTRY IS WITH ONE BINARY CHARACTER IN THE 



0173 

i LOW NIBBLE OF 

A. THIS ROUTINE WILL CONVERT TO ASCII AND 



0174 

; THE S 

HIFT THE 

CHARACTER OUT WITH ONE START AND TWO STOP 



0175 

; BITS. 

ourpuT 

S ARE PULSES <ZC/TO) FROM CTCl AT TWICE THE 
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UTIL 

(C) 1978 

MICRO 

DESIGN 

CONCEPTS 

MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0004 

ADDR 

OBJECT 

ST # 

SOURCE 

STATEMENT DATASET = DKO:UTIL .SRC 



0176 

;KANSA 

S CITY STANDARD RATES <1=4800HZ, 0=2400HZ). 

06F4 

CDBB06*‘ 

0177 

OTCHR: 

CALL 

UBASC i CONVERT TO ASCII 

•••06F7 

FB 

0178 

OTCHRl 

: El 


'’'^•'06F8 

57 

0179 


LD 

D, A ; A TO D 

c''-06F9 

:3E10 

0180 


LD 

A, lOH ; INIT A FOR CTC INTR 

^->-06FB 

2E0A 

0181 


LD 

L, OAH ; BIT COUNT OF WORD 

- 06FD 

CB12 

0182 


RL 

D ; CARRY TO DO 

0/-06FF 

FEOl 

0183 

0TCHR2 

: CP 

OID ; A=l? WAIT UNTIL 

01-0701 

20FC 

0184 


JR 

NZ,0TCHR2-* iCTC ON NEXT TO LAST CNT 

06-O7O3 

47 

0185 


LD 

B, A ; SAVE A 

t-:^-0704 

3E00 

0186 


LD 

A, 0 

vis '0706 

32FFFF 

0187 


LD 

(FLG24), A ;CLEAR FLG24-START BIT 

lb • 0709 

78 

0188 


LD 

A, B 

'' •'070A 

76 

0189 

OTCHRS 

: HALT 




0190 



-O/OB 

37 

0191 



iSET CARRY 

-o/oc 

CBIA 

0192 


RR 

D iSHIFT D ONE RIGHT 

•'O7_0E 

20 

0193 


DEC 

L 

••‘070F 

2007 

0194 


JR 

NZ,0TCHR4-* 

• 0711 

3E01 

0195 


LD 

A, 1 

•-0713 

320707 •- 

0196 


LD 

<FLG24).. A iWORD OUT-MARK LINE 

•'0716 

F3 

0197 


DI 

;EXIT WITH INTERRUPTS DISABLED 

-0717 

C9 

0198 


RET 


-0718 

FEOl 

0199 

0TCHR4 

: CP 

1 ;NEXT TO LAST COUNT 

-071A 

20FC 

0200 


JR 

NZ/0TCHR4-^ ;N0 WAIT 

•'071C 

CB42 

0201 


BIT 

0> D ; TEST NEXT BIT 

-07 IE 

2009 

0202 


JR 

NZ,0TCHR5-* ;NEXT BIT IS A ONE 

-0720 

47 

0203 


LD 

B, A 

-0721 

:3E00 

0204 


LD 

A, 0 ;NEXT BIT IS A ZERO 

-0723 

321407- 

0205 


LD 

( FLG-24), A j CLEAR FLG24 

•-0726 

78 

02:06 


LD 

A, B 

-0727 

18E1 

0207 


JR 

0TCHR:3-$ 

•'0729 

47 

0208 

0TCHR5 

: LD 

B, A 

•-072A 

:3E01 

0209 


LD 

A, 1 

•-072C 

322407- 

0210 


LD 

< FLG24), A ; SET FLG24 

•-072F 

78 

0211 


LD 

A, B j RESTORE A 

•-0'730 

18D8 

0212 


JR 

0TCHR:3-!^ ; WAIT FOR END OF CHAR 



0213 

5 CTCl 

INTERRUPT 

SERVICE FIOUTIME DURING PUNCH 

-0732 

3D 

0214 

0TCHR6 

: DEC 

A .1 A IS CYCLE COUNTER 

-■ 0733 

2020 

0215 


JR 

WZ,0TCHR8-!$ i WOT LDAT COUNT. RETURN 

-0735 

DD212D07- 

^ 0216 


LD 

IX.. FLG24 

-07:39 

DDCB0046 

0217 


BIT 

0.. (IX+O) ; TEST FLG24 

•-073D 

200C 

0218 


.-.(R 

NZ.. 0TCHR7-^ 

•-073F 

:3E85 

0219 


LD 

A.85H ;FLG24 IS CLR=ZERO 

-0741 

D385 

0220 


OUT 

(CTCl).A i NEW CONTROL WORD 

-0743 

3E34 

0221 


LD 

A, 52D ; INTERRUPTS LIVE 

•'0745 

D385 

0222 


OUT 

(CTCl). A ;TIME CONST FOR 1200HZ 

-0747 

"3808 

0223 


LD 

A. 8 ; COUNT 8 CYCLES 

-0749 

180A 

0:224 


JR 

0TCHR8-f ; RETURN 

•-074B 

3E85 

0225 

C'TCHR/ 

: LD 

A. 85H 

•-074D 

0:385 

0226 


OCIT 

(CTCl). A i NEW CONTROL WORD 

•-074F 

3E1A 

0:227 


LD 

A, 26D 

-0751 

0385 

0228 


OUT 

(CTCl), A iTIME CONST FOR 2400HZ 

-0753 

:3E10 

02:29 


LD 

A.16D jSETUP FOR 16 COUNTS 

•'0755 

FB 

02:30 

OTCHRS 

: El 


-0756 

ED4D 

0231 


RET I 




0232: 

; INPUT 

BIT RATE 

HAS BEEN AVERAGED AND IS IN (BITRT) 



0233 

ON EXIT CHAP AC 

TER IS IN A 
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MICRO 

DESIGN 

CONCEPTS 

MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0005 

ADDR 

OBJECT 

ST # 

SOURCE 

STATEMENT DATASET = DKO;UTIL . SRC 



0234 

iREGIS 

rERS USED 

ARE A, B, H 


U' o1 

0235 

;INTERRUPTS ARE 

ENABLED AND CTCl INTERRUPTS AT THE BIT RAT 

•'0758 

21FFFF 

0236 

INCHR; 

LD 

HL,CTC3L 

•'0758 

7C 

0237 


LD 

A, H 

'075C 

ED47 

0238 


LD 

I,A >SETUP I REGISTER 

•'075E 

7D 

02-39 


LD 

A, L 

••075F 

D384 

0240 


OUT 

<CTCO),A iCTC INTERRUPT VECTOR 

•'0-761 

0608 

0241 

INCHRl 

LD 

B, 8D ;BIT COUNT FOR A WORD 

•'0763 

FB 

0242 


El 


•'0764 

3E00 

0243 


LD 

A, 0 

•'0766 

2600 

0244 


LD 

H, 0 }CLEAR WORDS 

■'0768 

DB90 

0245 

INCHIA 

IN 

A,<KBSEL) ;GET INPUT DATA 

•076a' 

CB7F 

0246 


BIT 

7, A 

•'076C 

20tA 

0247' 


JR 

NZ,INCHIA-* iLOOP BACK FOR START BIT 

•'076E 

'3EA5 

0248 


LD < 

A,^5H ; INTR-256 PRESCALER 

•0770 

D387 

0249 


OUT 

<CTCS), A ;CTC3 CONTROL WORD 

•'0772 

3E0D 

0250 


' LD / 

A,|»DH j DIVIDE BY 2 FOR MID OF BIT 

'0774 

D387 

0251 


OUT 

(CTC3),A ;CTC3 TIME CONSTANT 

•07/6 

3EA5 

0252 


LD 

A> f A5H 

•0778 

D387 

0253 


OUT 

(CTCS),A 

'077A 

•3E1A 

0254 


LD 

A,#1AH 

•'077C 

D387 

0255 


OUT 

(CTCS), A iNEXT ONE FULL BIT WIDTH 

'077E 

76 

0256 


HALT 




0257 


•'077F 

CB7F 

0258 


BIT 

7, A 

•'0781 

2014 

0259 


JR 

MZ^, INCHR3-* i START BIT GONE-FALSE ST 

•'0783 

76 

02.60 

INCHR2 

HALT 

i WAIT FOR FIRST BIT 



0261 


•'0784 

E680 

0262 


AND 

80H ; MASK OUT OTHER INPUTS 

•'0786 

B4 

0263 


OR 

H 

•'0787 

67 

0264 


LD 

H, A ; SAVE 

•' 07.88 

1018 

0265 


DJMZ JNi: 

,:HR5-* 

•;078A 

CB7F 

0266 


BIT 

7, A 

•' 078C 

2809 

0267 


JR 

Z,INCHR3-* ;FRAMING ERROR,RESTART 

•'078E 

F3 

0268 


DI 


:L078F 

3E03 

0269 


LD 

A, OSH 

•'0791 

D387 

0270 


OUT 

(CTCS), A iRESET CTC RTN WITH DATA 

0793 

7C: 

0271 


LD 

A, H 

•'0794 

E67F 

0272 

0 6 

, AND 

7FH iMASK OUT START BIT 

•'0796 

C9 

0273 

' RET 


•'0797 

3E03 

0274 

.TNCHRS 

LD 

A, OSH 

•'O799 

0387 

0275 


OUT 

(CTCS), A PRESET CTCS, FRAMING ERROR 

•'079B 

18C4 

0276 


JR 

INCHR1-* iGO LOOK FOR ANOTHER CHAR 



0277 

.i CTC INTERRUPT i 

5ERVICE ROUTINE DURING LOAD 

•'079D 

DB90 

0278 

);NCHR4 

IN 

A, (KBSEL) ; GET DATA 

•'079F 

FB 

0279 


El 


•'07 AO 

ED4D 

0280 


RET I 


•;07A2 

CBOC 

0281 

INCHR5 

RRC 

H 

•'07A4 

18DD 

0282 


JR 

INCHR2-* ; WAIT FOR NEXT BIT 



0283 




0284 

i CTC READ ACCESSES DOWN COUNTER,WRITE SETS UP COUNTER 

>0084 


0285 

C TOO: 

EQU 

84H iRESERVED FOR USER 

>0085 


0286 

CTCl; 

EQU 

85H ;AUDIO CASSETTE-PUNCH 

>0086 


0287 

CTC2: 

EQU 

86H ;SINGLE STEP AND PROM PROGRAMMER 

>0087 


0288 

CTCS; 

EQU 

87H ; AUDIO CASSETTE-LOAD 

>0090 


0289 

KBSEL: 

EQLI 

90H CASSE TTE DATA 



0290 

} SEGMENT DISPLAY PATTERNS 

•'07A6 

40 

0291 

SEGPT: 

DEFB 

40H > 0 
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ADDR 

OBvlECT 

ST # SOURCE 

STATEMENT 

DATASET = DKO:UTIL 

•■07A7 

79 

0292: 

DEFB 

79H 

i 1 

•'07A8 

••■07A9 

24 

30 

0293 

0294 

DEFB 

DEFB 

24H 

30H 


•07 A A 

19 

0295 

DEFB 

19H 

; 4 

•••07AB 

12 

0296 

DEFB 

12H 

; 6 

'•07AC 

02 

0297 

DEFB 

02H 

•07 AD 

78 

0290 

DEFB 

78H 

i 7 

•'07AE 

00 

02:99 

DEFB 

OOH 

; 8 

••07AF 

18 

C»30C> 

DEFB 

18H 

i 9 

•O/BO 

C)8 

C>301 

DEFB 

08H 

} A 

•••07B1 

03 

0302 

DEFB 

03H ^ h 

;B LOWER CASE 

•'07B2 

46 

C)3C):3 

DEFB 

46H 

i C 

•'07B3 

21 

0304 

DEFB 

21H 

} D LOWER CASE 

••07B4 

06 

0305 

DEFB 

06H 

; E 

•'07B5 

OE 

0306 

DEFB 

OEH 

; F 

••07B6 

7F 

03C)7 

DEFB 

7FH 

i BLANK 

•••07B7 

3F 

0308 

DEFB 

3FH 

iPROMPT 

•'07B8 

7D 

0309 

DEFB 

7DH 

i PRIME NARK 


0310 i «"t^-t^KEY V/ALUE LOOKUP TABLE 


••07B9 

FF 

0311 KYTBL: 

DEFB 

OFFH 

0 B=01,A=0F 

-078 A 

EF 

0312 

DEFB 

OEFH 

1 B=02, A=OF 

•07BB 

F7 

0313 

DEFB 

0F7H 

2 B=02,A=17 

'•07BC 

FB 

0314 

DEFB 

OFBH 

3 B=02, A=1B 

•07BD 

DF 

0315 

DEFB 

ODFH 

4 B=04, A=OF 

••07BE 

E7 

0316 

DEFB 

0E7H 

5 B=04, A=17 

••07BF 

EB 

0317 

DEFB 

OEBH 

6 B=04, A=1B 

*07C:0 

CF 

0318 

DEFB 

OCFH 

7 B=08, A=OF 

•0-/C1 

D7 

0319 

DEFB 

0D7H 

8 B=08, A=17 

••■07C2 

DB 

0320 

DEFB 

ODBH 

9 B=08i A=1B 

•- 07C3 

DD 

0321 

DEFB 

ODDH 

A B=08, A=1D 

-0704 

ED 

0322 

DEFB 

OEDH 

B B=04, A=1D 

•‘07C5 

FD 

03:23 

DEFB 

OFDH 

C B=02, A=1D 

••• C>7C6 

OD 

0324 

DEFB 

OODH 

D B=01,A=1D 

■■07C7 

OB 

0325 

DEFB 

OOBH 

E B=01,A=1B 

■'07C:& 

07 

0326 

DEFB 

07H 

F B=01,A=17 

■-07C9 

OE 

03'27 

DEFB 

OEH 

EXEC B=01,A=1E 

•••07CA 

FE 

0328 

DEFB 

OFEH 

SS B=02, A=1F 

'•07CB 

EE 

0329 

DEFB 

OEEH 

MON B=04,A=1E 

•••07CC 

DE 

0330 

DEFB 

ODEH 

NEXT B=08, A=1E 

•'07CD 

CD 

03:31 

DEFB 

OCDH 

REG-' DISP B=10, A=1D 

•'07CE 

CB 

c:*332 

DEFB 

OCBH 

REG DISP B=10,A=1B 

••^07CF 

C7 

0333 

DEFB 

0C7H 

PORT EXAM B=10,A=17 

•'07D0 

BF 

03:34 

DEFB 

OBFH 

MEM EXAM B=10, A=0F 

•••07DJ: 

BD 

03:35 

DEFB 

OBDH 

BP B=20» A=1D 

•'07D2 

BB 

0336 

DEFB 

OBBH 

PUNCH B=20,A=1B 

•0703 

B7 

0337 

DEFB 

0B7H 

LOAD B=20H, A=17 

•••07D4 

AF 

0338 

DEFB 

OAFH 

PROG B=20, A=OF 


0339 ;-K-^-tt-REGTAB-RELATES KEYOALUE TO POSITION OF REGISTER ON STK 


•'07D5 

19 

0340 REGTB: 

DEFB 

25D 

KEY 

0 NU NO DTSPLAY 

'•07D6 

02 

0341 

DEFB 

02D 

KEY 

1=PC 

-0707 

02 

0:342 

DEFB 

2D 

KEY 

2=SP 

-07D8 

OC 

C>34:3 

DEFB 

12D 

KEY 

:3=1FF DISPLAY UIF 

-0709 

16 

0344 

DEFB 

22D 

KEY 

4=IX 

•'07DA 

18 

0345 

DEFB 

24D 

KEY 

5=IY 

-07DB 

C)B 

0346 

DEFB 

IID 

KEY 

6=1 

• 07DC 

09 

0347 

DEFB 

9D 

KEY 

7=H 

•'07DD 

OA 

0348 

DEFB 

lOD i 

KEY 

8=L 

07DE 

19 

0349 

DEFB 

25D i 

KEY 

9=NU MO DISP 
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ADDR OBJECT ST # SOURCE STATEMENT DATASET = DKO:UTIL .SRC 


••■07DF 

03 

0350 

DEFB 

3D 

j KEY 

A=A 



07E0 

05 

0351 

DEFB 

50 

i KEY 

B=B 



••■07E1 

06 

0352 

DEFB 

6D 

i KEY 

C=C 



••■07E2 

07 

0353 

DEFB 

7D 

i KEY 

D=D 



••■07E3 

OE* 

0354 

DEFB 

8D 

i KEY 

E=E 



••■07E4 

04 

0355 

DEFB 

4D 

; KEY 

F=F 





0356 

i +f-*-if-ALTERNATE 

REGISTER 

SET 




•• 07E5 

19 

0357 

REGTBP: DEFB 

25D 

; KEY 

0 NU 

NO 

DISPLAY 

•••07E6 

19 

035© 

DEFB 

25D 

; KEY 

1 NU 

NO 

DISPLAY 

•••07E7 

19 

0359 

DEFB 

25D 

; KEY 

2 MU 

NO 

DISPLAY 

••07E8 

19 

0360 

DEFB 

25D 

i KEY 

3 NU 

NO 

DISPLAY 

•••07E9 

19 

0361 

DEFB 

25D 

j KEY 

4 NU 

NO 

DISPLAY 

•••07EA 

19 

0362 

DEFB 

25D 

; KEY 

5 NU 

NO 

DISPLAY 

••07EB 

19 

0363 ‘ 

DEFB 

25D 

; KEY 

6 NU 

NO 

DISPLAY 

•••07EC 

13 

0364 

DEFB 

19D 

.i KEY 

7=H'' 



•••07ED 

14 

0365 

DEFB 

20Cf 

; KEY 

8=L- 



•■•07EE 

19 

0366 

DEFB 

25D 

i KEY 

9=NU 

NO 

DISPLAY 

•07EF 

OD 

‘0367 

DEFB 

13D 

; KEY 

A=A- 



•' 07F0 

OF 

036© 

DEFB 

15D 

; KEY 

B=B- 



••07F1 

10 

0369 

DEFB 

16D 

i KEY 

c=c-' 



••■07F2 

11 

0370 

DEFB 

17D 

i KEY 

D=D- 



••■07F3 

12 

0371 

DEFB 

18D 

; KEY 

E=E- 



•-07F4 

OE 

0372. 

DEEB 

14D 

; KEY 

F=F-' 





0373 

END 
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ADDR OBJECT ST # SOURCE STATEMENT DATASET = DEO:UTILR . SRC 




0002 


NAME 

UTILR 




0003 

iUTILTIY RAM AND CONSTANTS 



0004 

i VERSION 1. 2 5 

i./13./78 


:>07F8 


0005 


ORG 

07F8H 




0006 


PSECT ABS 




0007 


GLOBAL 

CTC3L 




0008 


GLOBAL 

CTCIP 




0009 


GLOBAL 

0TCHR6 




0010 


GLOBAL 

INCHR4 




0011 

}CTC INTERRUPT 

VECTOR 

CABLE 

07F8 

D623 

0012 

CTCO: 

DEFW 

CTCOV 

i MAP TO RAM 

07FA 

FEFF 

0013 

CTCIP: 

DEFW 

0TCHR6 

;PUNCH VECTOR FA 

>07 FC 


0014 

CTC2: 

DEFS 

2 

;NOT USED FOR INTR 

07FE 

FFFF 

0015 

CTC3L: 

DEFW 

INCHR4 

;LOAD VECTOR FE 

;>2:3C0 


0016 


ORG 

23d:0H 




0017 


GLOBAL 

DIG2 




0018 


GLOBAl. 

DIG4 




0019 


GLOBAL 

DIGS 




0020 


GLOBAL 

BPTAB 




0021 


GLOBAL 

SSFLG 




0022 


GLOBAL 

UIF ' 




0023 


GLOBAL 

DISMEM 




0024 


GLOBAL 

DSMEMl 




0025 


GLOBAL 

DSMEM2 




0026 


GLOBAL 

DSMEM3 




0027 


GLOBAL 

DSMEM4 




0028 


GLOBAL 

DSNEM5 




0029 


GLOBAL 

DSMEM6 




0030 


GLOBAL 

DSMEM7 




0031 


GLOBAL 

STKPT 




0032 


GLOBAL 

STKPTl 




0033 


GLOBAL 

RST16 




0034 


GLOBAl.. 

RST24 




0035 


GLOBAL 

RST32 




0036 


GLOBAL 

RST40 




0037 


GLOBAL 

RST48 




0038 


GLOBAL 

RST56 




0039 


GLOBAL 

EEYPTR 




0040 


GLOBAL 

FLG24 




0041 


GLOBAL 

RFLG 




0042 


GLOBAL 

ARFLG 




0043 


GLOBAL 

BFLG 




0044 


GLOBAL 

PFLG 




0045 


GLOBAL 

MFLG 




0046 


GLOBAL 

PRFLG 




0047 


GLOBAL 

PUNHSH 




0048 


GLOBAL 

PUNHSL 




0049 


GLOBAL 

PUNHEH 




0050 


GLOBAL 

PUNHEL 




0051 

i •tf^*-B’RAM 

VARIABLES 


>23C0 


0052 

PUNHSH: 

DEFS 

1 

;DUMP STARTING ADDR-HIGH BYTE 

>23C1 


005:3 

PUNHSL: 

DEFS 

1 

;DUMP STARTING ADDR-LOW BYTE 

>23C2 


0054 

PUNHEH: 

DEFS 

1 

iDUMP ENDING ADDR-LOW BYTE 

>23C3 


0055 

PUNHEL: 

DEFS 

1 

iDUMP ENDING ADDR-LOW BYTE 

>23C4 


0056 

RST16: 

DEFS 


J USER INSERTS JUMPS TO 

>23C7 


0057 

RST24: 

DEFS 

*1* 

>HANDLE RESTART 16-56 

>23CA 


0058 

RST:52: 

DEFS 



>23CD 


0059 

RST40: 

DEFS 

3 



11-27 







UTILR <C) 1978 MICRO DESIGN CONCEPTS MOSTEK FLP-80 ASSEMBLER V2. 0 PAGE 0002 
ADDR OBJECT ST # SOURCE STATEMENT DATASET = DKO:UTILR . SRC 

;>23D0 0060 RST48: DEFS 3 

>23D3 0061 RST5i6: DEFS 3 

0062 i *«^^•USER INSERTED JUMP FOR CTCO INTERRUPT 
>23D6 0063 CTCOV; DEFS 3 ; CTCO INTR WILL BE VECTORED HERE 

0064 i #**USER INSERTED JUMP FOR CTC3 INTERRUPT 
>23D9 0065 FLG24: DEFS 1 ; FLAG FOR MARK <1) OUT (PUNCH) 

>23DA 0066 PRFLG: DEFS 1 ; PROM PROGRAMMER FLAG 

>23DB 0067 KEYPTR: DEFS 2 ; PTR FOR NEXT WRITE INTO DISMEM 

>23DD 0068 UIF DEFS 1 j USERS IFF2 

>23DE 0069 PFLG DEFS 1 iPORT EXAMINE FLAG 

>23DF 0070 RFLG DEFS 1 i REGISTER EXAMINE FLAG 

>23E0 0071 ARFLG DEFS 1 i REGISTER EXAMINE FLAG (ALT) 

>23E1 0072 MFLG: DEFS 1 ; MEMOPY EXAMINE FLAG 

>23E2 0073 STKPT: DEFS 1 ; USERS STACK POINTER-HIGH BYTE 

>23E3 0074 STKPT1: DEFS 1 ;USERS STACK POINTER-LOW BYTE 

0075 i **BREAKPOINT TABLE ORGANIZED AS TWO BYTES OF ADDR (H,L) 
0076 ;#*WJHERE BREAKPOINT IS INSTALLED FOLLOWED BY THE ONE BYTE 
0077 ;♦^OF THE OP CODE REPLACED BY THE RST 8 INSTRUCTION 
>23E4 0078 BPTAB: DEFS 15 ; BP ADDR AND OP CODE REMOVED 

>23F3 0079 SSFL.G DEFS 1 j SINGLE STEP MODE FLAG 

>23F4 0080 PFLG DEFS 1 ; NO OF BREAKPOINTS INSTALLED 

>23F5 0081 DIG2 DEFS 1 i2 DIGITS ENTERED FLAG 

>23F6 0082 DIG4 DEFS 1 ; 4 DIGITS ENTERED FLAG 

>23F7 0083 DISMEM DEFS 1 ; DISPLAY MEMORY BUFFER 

>23F8 0084 DSMEMl DEFS 1 

>23F9 0085 DSMEM2 DEFS 1 

:>23FA 0086 DSMEM3 DEFS 1 

>23FB 0087 DSMEM4 DEFS 1 

>23FC 0088 DSMEM5 DEFS 1 

:>23FD 0089 DSMEM6 DEFS 1 

>23FE 0090 DSMEM7 DEFS 1 

0091 END 
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APPENDIX III 


Soldering 

and 

Assembly Techniques 



SOLDERING TECHNIQUE 


THE NEED 

The assembly of electronic components is essentially the exercise of the 
art of soldering. If the many connections are soldered properly, the 
resulting assembly will normally operate properly right from the first 
application of power. A hasty job here can mean endless hours trying to 
locate short circuits or intermittent connections. 

THE SOLDER 

Use a #20 gauge resin or rosin core solder with a ratio of 63% tin and 37% 
lead. A 60/40 ratio is acceptable. "Kester" and "Ersin" are two depend¬ 
able brands of solder. Acid core solders or acid flux must not be used 
as they will corrode electronic joints and will damage printed circuit 
boards. 

THE SOLDERING IRON 

Use a small, 30 watt maximum iron with a small, chisel shaped tip. Too 
much heat will damage both components and boards. Soldering guns are too 
hot and should not be used. Heat the iron, wipe its tip quickly on the 
damp sponge, and apply a tiny amount of solder to the tip - just enough 
to make it silver in color but not so much that it will drip off. This 
cleaning procedure should be repeated whenever the solder of the tip of the 
soldering iron begins to thicken or take of a brownish color. 



REMOVAL OF MULTI-PIN SOLDERED-IN PARTS 


CAUTION 

If for any reason, it becomes necessary to remove a soldered-in part having 
more than just two leads, do not try to remove the part intact. It can be 
done but only with great risk of damaging the printed circuit board in the 
process. 

Hold the printed circuit board in well padded jaws of a bench vice to 
avoid damage. 

REMOVAL OF SOLDERED-IN IC SOCKETS 

Crush the plastic body with a pair of pliers to pull the pins from the body. 
Gently remove the pins from the top of the board with needle nosed pliers 
while touching the joint on the other side of the board with the tip of the 
iron. Do not use force. The pin will come out quite easily once the sol¬ 
der melts. 

Clear the holes of any excess solder by rapidly inserting any removing 
a piece of wire while very briefly holding the soldering iron to the hole 
at the back of the board. 

REMOVAL OF SOLDER-IN INTEGRATED CIRCUIT CHIPS 

Cut each pin with a pair of diagonal cutters at a point between the chip 
and the printed circuit board which is as close to the chip as possible 
so that there is enough of the pin showing above the board to be grasped 
by needle nosed pliers while removing as described above. 



THE PROCEDURE 


The entire soldering operation should take little more than two seconds 
per joint. The sequence is as follows: 


Touch the tip of the soldering iron to the joint, as shown below, so 
that both the conductors to be joined are simultaneously heated suf¬ 
ficiently to melt the solder. 



Touch the end of the solder roll to the joint, as shown above, just long 
enough to let no more than a 1/8" length melt into the joint. Too much 
solder will short circuit the bottom of the board or flow through the 
holes and short circuit the top of the board. The melted solder will 
appear wet and shiny. It will quickly flow completely around the wire and 
over the surface to which the wire is attached. 

Remove the soldering iron as soon as both surfaces have been completely 
wetted. Remember, the total time from application to removal of the sol¬ 
dering iron should be only two or three seconds. Removal of the soldering 
iron too soon will result in an incomplete bond between the metals, but 
leaving the soldering iron at the joint too long will cause heat damage 
to both components and board. 



ORIENTATION OF INTEGRATED CIRCUIT CHIPS 

Extreme care must be taken to insure that each integrated circuit chip 
is so oriented, prior to insertion in its socket, that pin #1 is at the 
location so designated on the printed circuit board or in the individual 
assembly instructions for the kit. 

Pin #1 is, unfortunately, designated in a variety of ways depending upon 
the integrated circuit manufacturer. Several methods are indicated in 
the chart below. With the leads of the chip pointing away from the viewer. 
Pin #1 is in the position indicated with respect to the various end notches 
or tiny circular markings or depressions in one corner. 


PIN#I PIN#I PIN#I PIN#I PIN#I PIN#-! 



INSERTION OF INTEGRATED CIRCUIT CHIPS 

Be sure all leads are straight and parallel. If not, gently straighten 
and align the bent pins with needle nosed pliers. 

Integrated circuit chips usually come from the manufacturer with their 
rows of leads spread wider than the distance between rows of holes in the 
socket into which they are to be inserted. To slightly close the rows of 
pins in a uniform manner so they are aligned with the socket holes, place 
the chip on its side on a flat surface so that one row of pins is flat 
against the surface as shown on the following page. 
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/ 

FLAT SURFACE 

HOLDING THE SIDE OF THE CHIP FIRMLY AGAINST THE FLAT SURFACE WITH BOTH HANDS, ROTATE IT A 
SHORT DISTANCE TOWARD ITS PINS UNTIL IT IS IN A FULL VERTICAL POSITION. THIS WILL PUT ITS BODY AT A 
RIGHT ANGLE TO THAT ROW OF PINS. PLACE THE OTHER ROW OF PINS ON THE FLAT SURFAa AND REPEAT 
THE PROCESS AS ABOVE. 

PARTIALLY INSERT ALL ICS WITH THE PIN »\ ORIENTED AS SHOWN ON THE ASSEMBLY LAYOLiT WHICH IS SILK 
SCREENED ON THE FRONT OF THE BOARD. THE LAYOUT SYMBOL FOR 1C PIN 0 \ IS DESIGNATED BY A WHITE 
DOT ADJACENT TO THE UPPER LEFT HAND CORNER OF EACH RECTANGULAR 1C CHIP LOCATION SYMBOL. 
RECHECK TO INSURE THAT EACH PIN IS IN ITS HOLE AND HAS NOT BEEN FOLDED UNDER THE CHIP 
OR BENT OUTSIDE THE SOCKET. COMPLETE INSERTION EVENLY AND FIRMLY. 

UNPLUGGING INTEGRATED CIRCUIT CHIPS 

UNPLUGGING AND INTEGRATED CIRCUIT CHIP MUST BE DONE EVENLY FROM BOTH ENDS SIMULTANEOUSLY 
SO THAT THE PINS WILL NOT BE BENT DURING REMOVAL. GENTLY PRYING WITH A SCREWDRIVER A LIHLE 
BIT AT A TIME FIRST AT ONE END, THEF^ AT THE OTHER IS RECOMAAENDED. IF ACCESS IS POSSIBLE 
ONLY FROM ONE END, BE SURE THE SCREWDRIVER IS PUSHED AS FAR IN AS POSSIBLE SO AS TO GIVE 
A UNIFORM LIFTING AQION OVER THE FULL LENGTH OF THE CHIP. 

POWER ON 

PLUG THE BOARD INTO YOUR COMPUTER AND CHECK IT OUT IN ACCORDANa WITH THE USERS AAANUAL 
PRECEDING THESE ASSEMBLY INSTRUaiON. 
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